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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc. (TtNUS) has prepared this Uniform Federal Policy Sampling and Analysis Plan 

(UFP-SAP) under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. 

N62467-04-D-0055 Contract Task Order (CTO) 135.  This plan has been prepared for a Remedial 

Investigation (RI) at the former Skeet Range located at Naval Auxiliary Landing Field (NALF) Cabaniss, 

Corpus Christi, Texas. 

 

NALF Cabaniss is an outlying field (OLF) with the current primary role of supporting Naval air training 

operations originating from Naval Air Station Corpus Christi (NASCC).  NALF Cabaniss is located eight 

miles west of NASCC.  The installation occupies 923 acres and was originally constructed with four 

5,000-foot runways.  Only two runways, oriented in north/south and northwest/southeast directions, are 

presently active and maintained.  The airfield is lighted, to allow for night flight training, and daylight 

training is also conducted. 

 

The Skeet Range was located in the southeastern corner of the installation, 1,230 feet southeast of 

Runway 31 and 400 feet north of Oso Creek.  A former drainage ditch lies to the west of the former range, 

while another drainage canal currently intersects the eastern end of the former range area. The area 

surrounding the former range is covered in vegetation.  The former Skeet Range was originally 

constructed in 1943 and was generally used for small arms qualification and moving target orientation 

training for Naval aviators, although the range may have also been used for recreational purposes.  The 

Skeet Range was demolished between 1958 and 1964. 

 

A Site Inspection (SI) was conducted in 2008 to determine the presence and approximate lateral extent of 

munitions constituents (MC) contamination present in surface water, surface soil, and sediment at the 

Skeet Range.  The SI consisted of the collection of surface soil, surface water, and sediment samples; 

laboratory analysis of surface soil samples, surface water and sediment samples; land surveying of 

sample locations; and reporting of results.  Two soil borings were drilled to determine subsurface lithology 

and depth to groundwater.  Subsurface soil samples were not collected for laboratory analysis.  

Temporary monitoring wells were installed to collect groundwater samples to determine the groundwater 

resource classification.  However, due to heavy silting of the temporary monitoring wells, groundwater 

samples were unable to be collected. 

 

Analytical results from the SI indicated that MC (specifically polycyclic aromatic hydrocarbons [PAHs]) 

were present in surface soil at concentrations exceeding risk based regulatory screening criteria (i.e., 
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Texas Risk Reduction Program [TRRP] human health criteria).  Analytical results for surface water and 

sediments were less than the applicable TRRP human health or ecological criteria. 

 

The Department of Defense (DoD) has established the Military Munitions Response Program (MMRP) to 

address MC and Munitions and Explosives of Concern (MEC) at closed ranges.  The DoD is following the 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) process 

for the investigation and remediation of these sites.  The Navy is responsible for implementing the MMRP 

at NALF Cabaniss.  Of note, one MEC item, a smoke grenade, was encountered during the SI and so it is 

possible that MEC may again be encountered during the RI. 

 

The primary objective of this RI is to determine the nature and extent of MC in soil and groundwater at the 

Skeet Range. 

 

This UFP-SAP has been prepared in accordance with the DoD, Department of Energy (DoE), and United 

Stated Environmental Protection Agency (USEPA) Intergovernmental Data Quality Task Force (IDQTF) 

environmental requirements for federal facilities.  To comply with IDQTF requirements, the SAP is 

presented in the format of 37 standard worksheets as specified in the Uniform Federal Policy for Quality 

Assurance Project Plans (UFP-QAPP, aka UFP-SAP), Parts 1, 2A, and 2B (USEPA, 2005), along with 

Navy-developed template to combine the required elements of the UFP-QAPP and a Field Sampling Plan 

(FSP) to create a complete UFP-SAP. 

 

The information provided in the worksheets was developed based on the results of two project scoping 

meetings among the planning team, which consists of representatives of the Navy, USEPA Region 6, 

Texas Commission on Environmental Quality (TCEQ), and TtNUS (see Worksheet No. 9 for attendees).  

Worksheet No. 10 contains a summary of the site-specific Conceptual Site Model (CSM) for the site.  The 

CSM was used as the basis for the development of the site-specific project Data Quality Objectives 

(DQOs), which are contained in Worksheet No. 11.  The remainder of the worksheets describe the 

sampling, analytical, and data evaluation procedures including quality requirements. 
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SAP Worksheet No. 2 -- SAP Identifying Information 

Site Name/Number: Former Skeet Range at Naval Auxiliary Landing Field 
(NALF) Cabaniss, Corpus Christi, Texas 

Operable Unit:  Not Applicable (NA) 
Contractor Name: Tetra Tech NUS, Inc. (TtNUS) 
Contract Number: N62467-04-D-0055 
Contract Title: Comprehensive Long-Term Environmental Action 

Navy (CLEAN) IV 
Work Assignment Number (optional): Contract Task Order (CTO) 0135 
 
1.  This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of the 
Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (U.S. EPA 2005) and EPA Guidance for 
Quality Assurance Project Plans, EPA QA/G-5, QAMS (U.S. EPA 2002). 
 
2.  Identify regulatory program:  _Military Munitions Response Program (MMRP);  National Contingency  
Plan (NCP); Comprehensive Environmental Response Compensation, and Liability Act of 1980 
(CERCLA)  
 
3.  This SAP is a project-specific SAP. 
 
4. List dates of scoping sessions that were held: 

Scoping Session Date 
Kick-off meeting for development of Conceptual Site Model 
(CSM) and Data Quality Objectives (DQOs)  August 12, 2009 
Kick-off meeting for development of CSM and DQOs  April 2, 2009 
   

   
5.  List dates and titles of any SAP documents written for previous site work that are relevant to the 
current investigation. 
 

Title Date 
Work Plan for the Skeet and Pistol Range  March 2008 
   

6. List organizational partners (stakeholders) and connection with lead organization: 
 
USEPA Region 6 – Regulatory Oversight  
TCEQ – Regulatory Oversight  
Naval Facilities Engineering Command Southeast (NAVFAC SE) – Property Owner  
 
 
7. Lead organization  Naval Facilities Engineering Command Southeast   
 
8. If any required SAP elements or required information are not applicable to the project or are provided 

elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below: 
NA, as there are no exclusions, all worksheets are applicable.  
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UFP-SAP 
Worksheet No. 

Required Information Crosswalk to Related 
Information 

A.  Project Management 
Documentation 
1 Title and Approval Page NA 
2 Table of Contents 

SAP Identifying Information
NA 

3 Distribution List NA 

4 Project Personnel Sign-Off Sheet NA 

Project Organization 
5 Project Organizational Chart NA 

6 Communication Pathways NA 

7 Personnel Responsibilities and Qualifications Table NA 

8 Special Personnel Training Requirements Table NA 

Project Planning/ Problem Definition 
9 Project Planning Session Documentation (including 

Data Needs tables) 
Project Scoping Session Participants Sheet

NA 

10 Problem Definition, Site History, and Background.
Site Maps (historical and present)

NA 

11 Site-Specific Project Quality Objectives NA 

12 Measurement Performance Criteria Table NA 

13 Sources of Secondary Data and Information
Secondary Data Criteria and Limitations Table

NA 

14 Summary of Project Tasks NA 

15 Reference Limits and Evaluation Table NA 

16 Project Schedule/Timeline Table NA 

B.  Measurement Data Acquisition 
Sampling Tasks 
17 Sampling Design and Rationale NA 

18 Sampling Locations and Methods/ SOP Requirements 
Table 
Sample Location Map(s)

NA 

19 Analytical Methods/SOP Requirements Table NA 

20 Field Quality Control Sample Summary Table NA 

21 Project Sampling Standard Operating Procedure (SOP)
References Table Sampling SOPs

NA 

22 Field Equipment Calibration, Maintenance, Testing, 
and Inspection Table 

NA 

Analytical Tasks 
23 Analytical SOPs 

Analytical SOP References Table
NA 

24 Analytical Instrument Calibration Table NA 

25 Analytical Instrument and Equipment Maintenance, 
Testing, and Inspection Table 

NA 
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Sample Collection 
26 Sample Handling System, Documentation Collection, 

Tracking, Archiving and Disposal 
Sample Handling Flow Diagram

NA 

27 Sample Custody Requirements, Procedures/SOPs 
Sample Container Identification 
Example Chain-of-Custody Form and Seal 

NA 

Quality Control Samples 
28 QC Samples Table 

Screening/Confirmatory Analysis Decision Tree 
NA 

Data Management Tasks 
29 Project Documents and Records Table NA 

30 Analytical Services Table
Analytical and Data Management SOPs

NA 

C.  Assessment Oversight 
31 Planned Project Assessments Table

Audit Checklists 
NA 

32 Assessment Findings and Corrective Action 

Responses Table 

NA 

33 QA Management Reports Table NA 

D.  Data Review 
34 Verification (Step I) Process Table NA 

35 Validation (Steps IIa and IIb) Process Table NA 

36 Validation (Steps IIa and IIb) Summary Table NA 

37 Usability Assessment NA 
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SAP Worksheet No. 3 -- Distribution List 

(UFP-QAAP Manual Section 2.3.1) 

 

Name of SAP 
Recipients Title/Role Organization Telephone Number E-mail Address or Mailing 

Address 

Document 
Control 
Number 

(Optional) 

Leanna Woods Poon Remedial Project 
Manager (RPM) NAVFAC SE 904-542-6961 leanna.woodspoon@navy.mil NA 

Gary LeFlore Base Coordinator NASCC 361-961-3704 gary.leflore@navy.mil NA 

Bonnie Capito Administrative 
Record Librarian NAVFAC 757 322-4785 bonnie.capito@navy.mil NA 

Chris Siegel TCEQ Project 
Manager TCEQ 512-239-2992 csiegel@tceq.state.tx.us NA 

Tara Hubner EPA Region 6 
Project Manager EPA 214-665-7246 hubner.tara@epa.gov NA 

Debra Humbert 

Program 
Manager/Manages 
the Navy CLEAN 
Program 

TtNUS 412-921-8698 debra.humbert@tetratech.com NA 

G. Kenneth Grim, Jr Task Order Manager 
(TOM) TtNUS 832-251-6023 kenneth.grim@tetratech.com NA 

Larry Basilio 
Field Operations 
Leader (FOL)/Site 
Safety Officer (SSO) 

TtNUS 832-251-6018 larry.basilio@tetratech.com NA 

Matt Soltis 
(Health and Safety 
Plan [HASP] only) 

Health and Safety 
Manager 
(HSM)/Manages 
Corporate Health 
and Safety Program 

TtNUS 421-921-8912 matt.soltis@tetratech.com NA 

Kelly Carper 
TtNUS Quality 
Assurance Manager 
(QAM)/Manages 

TtNUS 421-921-7273 Kelly.carper@tetratech.com NA 



 
NALF Cabaniss Skeet Range RI 

UFP SAP 
Revision:  1 

Date: October 2010 
Worksheet No. 3 

Page 14 of 97 
 

5229s    CTO 0135 

Name of SAP 
Recipients Title/Role Organization Telephone Number E-mail Address or Mailing 

Address 

Document 
Control 
Number 

(Optional) 
Corporate Quality 
Assurance (QA) 
Program and 
Implementation 

Matthew Kraus 
(shared copy with Joe 
Samchuck) 

Project Chemist TtNUS 412-921-8729 matthew.kraus@tetratech.com NA 

Joe Samchuck 
(shared copy with 
Matthew Kraus) 

TtNUS Data 
Validation Manager 
(DVM)/Manages 
Data Validation 

TtNUS 412-921-8510 joseph.samchuck@tetratech.com NA 

Ralph Brooks 

Unexploded 
Ordnance 
(UXO)/Munitions 
and Explosives of 
Concern (MEC) 
Manager/Manages 
Corporate MEC 
Hazards and Risks 

TtNUS 770-413-0965 
x231 ralph.brooks@tetratech.com NA 

TBD 

UXO Technician 
III/Manages Project 
MEC Hazards and 
Risks 

TtNUS TBD TBD NA 

Kate Zaleski Laboratory Project 
Manager (PM) 

Katahdin Analytical 
Services, Inc. (Katahdin) 207-874-2400 kzaleski@katahdinlab.com NA 

TBD 

Drilling 
Subcontractor/ 
Provides Drilling 
Services 

TBD TBD TBD NA 
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SAP Worksheet No.4 -- Project Personnel Sign-Off Sheet 

(UFP-QAAP Manual Section 2.3.2) 

 

Certification that project personnel have read the text will be obtained by one of the following methods as applicable: 

 

1. In the case of regulatory agency personnel with oversight authority approval letters or e-mails will constitute verification that applicable 

sections of the SAP have been reviewed.  Copies of regulatory agency approval letters / e-mails will be retained in the project files and are 

listed in Worksheet No. 29 as project records. 

 

2. E-mails will be sent to Navy, TtNUS, and subcontractor project personnel whom will be requested to verify by e-mail that they have read the 

applicable SAP / sections and the date on which they were reviewed.  Copies of the verification e-mail will be included in the project files and 

is identified in Worksheet No. 29. 

 

A copy of the signed Worksheet No. 4 will be retained in the project files and is identified as a project document in Worksheet No. 29. 

 

 

Name Organization/Title/Role Telephone Number Signature/E-Mail Receipt SAP Section 
Reviewed 

Date SAP 
Read 

TtNUS Project Team Personnel 

G. Kenneth Grim, Jr. TtNUS//TOM 832-251-6023 See Worksheet No. 1 for 
signature  All  

Larry Basilio TtNUS/FOL/SSO/Senior 
Geologist 832-251-6018  All  

Kelly Carper TtNUS/Program Quality 
Assurance Manager (QAM) 412-921-7273 See Worksheet No. 1 for 

signature  All  
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Name Organization/Title/Role Telephone Number Signature/E-Mail Receipt SAP Section 
Reviewed 

Date SAP 
Read 

Ralph Brooks TtNUS/UXO/MEC Manager 770-413-0965 
x231  Worksheet Nos. 

10, 11, 14, 17, 18  

TBD TtNUS/UXO Technician III TBD  Worksheets Nos. 
11, 14, 17, 18  

Joseph Samchuck TtNUS/ DVM 412-921-8510  Worksheet Nos. 
10, 11, 14, 17, 18  

Matthew Kraus TtNUS/Project Chemist 412-921-8729  

Worksheet Nos. 
12, 14, 15, 19, 

20, 23-28, 30, 34-
37 

 

Subcontractor Personnel 

Kate Zaleski Katahdin/Laboratory PM 207-874-2400  

Worksheet Nos. 
6, 12, 14, 15, 19, 
20, 23-28, 30, 34-

36 

 

TBD 
Drilling Subcontractor/ 

Subcontractor PM/ Provides 
Drilling Services 

TBD  
Worksheet Nos. 
6, 10, 11, 14, 17, 

and 18 
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SAP Worksheet No. 5 -- Project Organizational Chart 
(UFP-QAPP Manual Section 2.4.1) 

Lines of Authority     Lines of Communication 

 

Leanna Woods Poon 
NAVFAC SE RPM 

904-542-6961 

Tara Hubner 
USEPA PM 

214-665-7246 

Chris Siegel 
TCEQ PM 

512-239-2992 

Gary LeFlore 
Base Coordinator 

361-961-3704 

Jon Tucker 
Navy QAO Chemist 

757-327-8288 

Ken Grim 
TtNUS TOM 
832-251-6023 

Matt Soltis 
TtNUS HSM 
412-921-8912 

Kelly Carper 
TtNUS QAM 
412-921-7273 

Larry Basilio 
TtNUS FOL/SSO 

832-251-6018 

TBD 
Field Sampling Team 

TtNUS 
DVM 

Data Manager 
Project Chemist 

Kate Zaleski 
Katahdin Laboratory PM 

207-874-2400 

Ralph Brooks 
TtNUS UXO Manager 

770-413-0965 

TBD 
UXO Field Team 
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SAP Worksheet No. 6 -- Communication Pathways 

(UFP-QAPP Manual Section 2.4.2) 

Communication Drivers Responsible 
Affiliation Name Phone Number 

and/or E-Mail 
Procedure 

(timing, pathway to & from, etc.) 

SAP amendments TtNUS FOL 
TtNUS TOM 
Navy RPM 

Larry Basilio 
G. Kenneth Grim, Jr. 
Leanna Woods Poon 

832-251-6018 
832-251-6023 
904-542-6961 

TtNUS FOL will verbally inform TtNUS TOM within 
24 hours of realizing a need for an amendment. 
TtNUS TOM will document the proposed changes 
via a Field Task Modification Request (FTMR) 
form within five days and send Navy RPM a 
concurrence letter within seven days of identifying 
the need for change. 
Navy RPM will sign the concurrence letter within 5 
days. 
SAP amendments will be submitted by TtNUS 
TOM to NAVFAC SE Program Management 
Office (PMO) for review and approval. 
TtNUS TOM will send scope changes to Project 
Team via e-mail within one business day. 

Changes in schedule TtNUS TOM 
Navy RPM 

G. Kenneth Grim, Jr. 
Leanna Woods Poon 

832-251-6023 
904-542-6961 

When impact is realized, send NAVFAC a 
schedule concurrence letter within 7 days or prior 
to the first affected deliverable date. 

Issues in the field that result in 
changes in scope of field work 

TtNUS FOL 
TtNUS TOM 
Navy RPM 

Larry Basilio 
G. Kenneth Grim, Jr. 
Leanna Woods Poon 

832-251-6018 
832-251-6023 
904-542-6961 

TtNUS FOL will verbally inform TtNUS TOM on 
the day the issue is discovered. 
TtNUS TOM will verbally inform Navy RPM within 
one business day of the FOLs notification. 
TtNUS TOM also sends a concurrence letter to 
the Navy RPM within 7 days, if project scope is 
affected.  The Navy RPM will sign the letter within 
5 days of receipt. 
Document the change via FTMR form within two 
days of identifying the need for change within five 
days of initiating form. 
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Recommendations to stop work and 
initiate work upon corrective action 

TtNUS FOL 
TtNUS TOM 
TtNUS QAM 
TtNUS HSM 
Navy RPM 
Base Coordinator 

Larry Basilio 
G. Kenneth Grim, Jr. 
Kelly Carper 
Matt Soltis 
Leanna Woods Poon 
Gary LeFlore 

832-251-6018 
832-251-6023 
412-921-7273 
412-921-8912 
904-542-6961 
361-961-3704 

If TtNUS is the responsible party for a stop work 
command, the TtNUS FOL will inform onsite 
personnel, subcontractor(s), the Navy RPM and 
Base Coordinator, and the identified Project Team 
members within 1 hour (verbally or by e-mail).  If a 
subcontractor is the responsible party, the 
subcontractor PM must inform the TtNUS FOL 
within 15 minutes, and the TtNUS FOL will then 
follow the procedure listed above. 

Corrective action for field program TtNUS QAM 
TtNUS TOM 
Navy RPM 

Kelly Carper 
G. Kenneth Grim, Jr. 
Leanna Woods Poon 

412-921-7273 
832-251-6023 
904-542-6961 

TtNUS QAM will notify (verbally or via e-mail) 
TtNUS TOM within one business day that the 
corrective action has been completed.  The 
TtNUS TOM will then notify (verbally or via e-mail) 
the Navy RPM within one business day. 

Field quality data issues TtNUS FOL 
TtNUS TOM 

Larry Basilio 
G. Kenneth Grim, Jr. 

832-251-6018 
832-251-6023 

When a quality issue is related to field data, 
TtNUS FOL will verbally inform the TtNUS TOM 
on the same day. 

Analytical data quality issues Katahdin Laboratory PM 
TtNUS Project Chemist 

Kate Zaleski 
 
Matt Kraus 

207-874-2400
 
412-921-8729 

Within one day of discovery, the Katahdin 
Laboratory PM will notify the TtNUS Project 
Chemist when a quality issue is related to 
laboratory data. 
TtNUS Project Chemist will notify (verbally or via 
e-mail) data validation staff and TtNUS TOM 
within one business day, if appropriate. 

MEC encountered TtNUS FOL  
TtNUS UXO/MEC 
Manager 
TtNUS TOM 
Navy RPM 
Base Coordinator 
Field Team Staff 

Larry Basilio 
Ralph Brooks 
 
Ken Grim 
Leanna Woods Poon 
Gary LeFlore 
TBD (To Be Determined) 

832-251-6018 
770-413-0965 x231 
 
832-251-6023 
904-542-6961 
361-961-3704 
TBD 

Within 30 minutes, TtNUS FOL will notify field 
staff, secure area, and contact TtNUS TOM, Base 
Coordinator and TtNUS UXO Manager. TtNUS 
UXO Manager will also verbally inform TtNUS 
TOM the same day. TtNUS TOM will verbally 
inform Navy RPM and Base Coordinator on the 
same day. Base Coordinator will make base 
emergency notifications. Navy RPM will inform 
Naval Ordnance Safety and Security Activity 
(NOSSA). 
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SAP Worksheet No. 7 -- Personnel Responsibilities and Qualifications Table 

(UFP-QAPP Manual Section 2.4.3) 

 

Name Title/Role Organizational 
Affiliation Responsibilities 

Leanna 
Woods Poon 

RPM NAVFAC SE Oversees project, scoping, data review, and evaluation.  Approves the SAP and other 
project deliverables. 

Gary LeFlore Base 
Coordinator 

NASCC Serves as the on-site point of contact (POC). 

Chris Siegel TCEQ 
Representative 

TCEQ Participates in scoping, data review, and evaluation and serves as TCEQ PM. 

Tara Hubner EPA Region 6 
Representative 

USEPA 
Region 6 

Participates in scoping, data review, and evaluation and serves as USEPA Region 6 
PM. 

Kenneth 
Grim 

TOM TtNUS Oversees project, financial, schedule, and technical day to day management of the 
project, including the following: 
• Ensures timely resolution of project-related technical, quality, and safety questions 

associated with TtNUS operations. 
• Functions as the primary TtNUS interface with the Navy RPM, NALF Cabaniss 

POC, TtNUS field and office personnel. 
• Ensures that TtNUS health and safety issues related to this project are 

communicated effectively to all personnel and off-site laboratory. 
• Monitors and evaluates all TtNUS subcontractor performance. 
• Coordinates and oversees work performed by TtNUS field and office technical staff 

(including data validation, data interpretation, and report preparation). 
• Coordinates and oversees maintenance of all TtNUS project records. 
• Coordinates and oversees review of TtNUS project deliverables. 
• Prepares and issues final TtNUS deliverables to the Navy. 
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Larry Basilio FOL, SSO TtNUS Supervises, coordinates, and performs field sampling activities, including the following: 
• Ensures that all health and safety requirements unique to the RI are implemented. 
• Functions as the on-site communications link between field staff members, the 

Navy RPM and Base Coordinator, and the TtNUS TOM. 
• Alerts off-site analytical laboratory of any special health and safety hazards 

associated with environmental samples. 
• Oversees the mobilization and demobilization of all field equipment and 

subcontractors. 
• Coordinates and manages the field technical staff. 
• Adheres to the work schedules provided by the TtNUS TOM. 
• Ensures the proper maintenance of site logbooks, field logbooks, and field 

recordkeeping. 
• Initiates FTMRs (field change orders) when necessary. 
• Identifies and resolves problems in the field, resolving difficulties via consultation 

with the Navy RPM and Base Coordinator, implementing and documenting 
corrective action procedures, and providing communication between the field team 
and project management. 

• As the SSO, is responsible for training and monitoring site conditions.  The SSO 
reports to the HSM and to the TtNUS TOM.  Details of the SSO’s responsibilities 
are presented in the HASP. 

Matt Soltis HSM TtNUS Oversees CLEAN Program Health and Safety  Program, including the following: 
• Provides technical advice to the TtNUS TOM on matters of health and safety. 
• Oversees the development and review of the HASP. 
• Conducts health and safety audits. 
• Prepares health and safety reports for management. 
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Kelly Carper QAM TtNUS Reviews UFP-SAP, oversees preparation of laboratory scope, coordinates with 
laboratory, and conducts data quality reviews.  Ensures quality aspects of the CLEAN 
program, including the following: 
• Develops, maintains, and monitors QA policies and procedures. 
• Provides training to TtNUS staff in quality assurance/quality control (QA/QC) 

policies and procedures. 
• Conducts systems and performance audits to monitor compliance with 

environmental regulations, contractual requirements, UFP-SAP requirements, and 
corporate policies and procedures. 

• Audits project records. 
• Monitors subcontractor quality controls and records. 
• Assists in the development of corrective action plans and ensuring correction of 

non-conformances reported in internal or external audits. 
• Ensures that this SAP meets TtNUS, Navy, and TCEQ requirements. 
• Prepares QA reports for management. 

Matt Kraus Project 
Chemist 

TtNUS Coordinates analyses with laboratory chemists, ensures the scope is followed, QA data 
packages, and communicates with TtNUS staff. 
• Ensures that the project meets objectives from the standpoint of laboratory 

performance  
• Provides technical advice to the Project Team on matters of project chemistry. 
• Monitors and evaluates subcontractor laboratory performance. 
• Ensures timely resolution of laboratory-related technical, quality, or other issues 

effecting project goals. 
• Functions as the primary interface with the subcontracted laboratory and the 

TtNUS TOM. 
• Coordinates and oversees work performed by the subcontracted laboratory. 
• Oversees the completion of TtNUS data validation. 
• Coordinates and oversees review of laboratory deliverables. 
• Recommends appropriate laboratory corrective actions. 

Joseph 
Samchuck 

DVM TtNUS Ensures the QA of data validation deliverables, including the following: 
• Oversees data validation activities. 
• Serves as communication link between TtNUS and laboratory on data validation 

and electronic data positing activities. 
• Establishes TtNUS data validation protocols in support of projects. 
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Ralph 
Brooks 

UXO/MEC 
Manager 

TtNUS Oversees selection of qualified UXO personnel, establishes overall quality control 
program for UXO activities, addresses UXO-related issues identified by field personnel.

TBD UXO 
Technician III 

TtNUS Provides anomaly avoidance services. Will have a minimum of 8 years prior military 
Explosive Ordnance Disposal (EOD) and/or commercial UXO experience in munitions 
response actions or range clearance activities. 

Kate Zaleski Laboratory PM Katahdin Coordinates analyses with laboratory chemists, ensures that scope is followed, 
performs QA of data packages, communicates with TtNUS staff. 

TBD Drilling PM TBD Coordinates drilling with FOL, ensures that scope is followed, communicates with 
TtNUS staff. 
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SAP Worksheet No. 8 -- Special Personnel Training Requirements Table 

(UFP-QAPP Manual Section 2.4.4) 

 

Project Function 
Specialized Training 

by Title or Description 
of Course 

Training Provider Training Date 
Personnel / 

Groups 
Receiving 
Training 

Personnel Titles / 
Organizational 

Affiliation 

Location of 
Training Records / 

Certificates 

Field Technicians 

40-hour Hazardous 
Waste Operations and 
Emergency Response 
(HAZWOPER); 8-hour 
HAZWOPER Refresher 

Various Current Field sampling 
personnel All field staff / TtNUS TtNUS project office 

and field office 

FOL 

Same as field technician 
HAZWOPER 

requirements, plus 
Supervisor training 

Various Current FOL FOL / TtNUS TtNUS project office 
and field office 

Health and Safety 
Officer 

First Aid / 
Cardiopulmonary 

Resuscitation Training 
Red Cross Current Field Personnel SSO / TtNUS TtNUS project office 

and field office 

UXO Avoidance 

Various training 
elements, as required in  
DoD Explosive Safety 

Board (DDESB) 
Technical Paper (TP)-

18 

DoD or other 
approved formal 

course 
Current 

UXO 
Technicians 

supporting UXO 
avoidance 

UXO Technician / 
TtNUS 

TtNUS project office 
and field office 

 
All Field personnel will have appropriate training to conduct the field activities to which they are assigned.  Additionally, each site worker will be 
required to have completed a 40-hour course (and 8-hour refresher, if applicable) in Health and Safety Training as described under Occupational 
Safety and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(b)(4). 
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SAP Worksheet No. 9 -- Project Scoping Session Participants Sheet 

(UFP-QAPP Manual Section 2.5.1) 

Project Name: NALF Cabaniss 
Projected Date(s) of Sampling: 
Spring 2010 
Task Order Manager: G. Kenneth 
Grim, Jr. 

Site Name: Skeet Range, NALF Cabaniss 
 
Site Location: Corpus Christi, Texas 

Date of Session:  August 12, 2009 
Scoping Session Purpose:  Data Quality Objective Session 

Name Title Affiliation Phone No. E-mail Address Project 
Role 

G. Kenneth Grim, Jr. TOM TtNUS 832-251-6023 kenneth.grim@tetratech.com Management 

Larry Basilio FOL/Sr. Geologist TtNUS 832-251-6018 larry.basilio@tetratech.com 
Task 
Management/ 
Technical 

Bridget Twigg Geologist TtNUS 832-251-5195 Bridget.Twigg@tetratech.com Technical 

Ralph Basinski MRP Manager TtNUS 412-921-8308 Ralph.basinski@tetratech.com 
Task 
Management/ 
Technical 

Peggy Churchill DQO Specialist TtNUS 321-636-6470 Peggy.churchill@tetratech.com Technical 

Helen Lockard RPM NAVFAC 
SE 904-542-6858 helen.lockard@navy.mil Management 

Chris Siegel TCEQ 
Representative TCEQ 512-239-2992 csiegel@tceq.state.tx.us Regulatory 

Scott Settemeyer TCEQ 
Representative TCEQ 512-239-3429 ssetteme@tceq.state.tx.us Regulatory 

Jim Pastorick TCEQ Consultant UXOPro 703-548-5300 jim@uxopro.com Technical 

Gary LeFlore Base Coordinator NASCC 361-961-3704 gary.lefore@navy.mil Support 

Dalton Shaughnessy RPM NAVFAC 
SE 904-542-6970 Dalton.shaughnessy@navy.mil Management 

Felix Hernandez Base Safety NASCC 
Safety 361-961-4470 Felix.hernandez@navy.mil Support 

 
Comments/Decisions: A site walk was conducted by session participants.  Once the site walk was 
completed, the DQO session was held.  Conceptual Site Model was reviewed and the 7-step DQO 
process was then conducted for the site. 
 
Consensus Decisions: 
 

• Delineate to Texas Risk Reduction Program criteria. 
• Use ½-acre decision units 
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Project Name: NALF Cabaniss 
Projected Date(s) of Sampling: 
March 2010 
Task Order Manager: G. Kenneth 
Grim, Jr. 

Site Name: Skeet Range, NALF Cabaniss 
 
Site Location: Corpus Christi, Texas 

Date of Session:  April 2, 2009 
Scoping Session Purpose:  Data Quality Objective Session 

Name Title Affiliation Phone No. E-mail Address Project Role 

G. Kenneth Grim, Jr. TOM TtNUS 832-251-6023 kenneth.grim@tetratech.com Management 

Larry Basilio FOL/Sr. Geologist TtNUS 832-251-6018 larry.basilio@tetratech.com 
Task 
Management/ 
Technical 

Ralph Basinski MRP Manager TtNUS 412-921-8308 Ralph.basinski@tetratech.co
m 

Task 
Management/ 
Technical 

Helen Lockard RPM NAVFAC 
SE 904-542-6858 helen.lockard@navy.mil Management 

Chris Siegel TCEQ 
Representative TCEQ 512-239-2992 csiegel@tceq.state.tx.us Regulatory 

Tara Hubner EPA 
Representative EPA 214-665-7246 Hubner.tara@epa.gov Regulatory 

Gary LeFlore Base Coordinator NASCC 361-961-3704 gary.lefore@navy.mil Support 

Dalton Shaughnessy RPM NAVFAC 
SE 904-542-6970 Dalton.shaughnessy@navy.m

il Management 

Felix Hernandez Base Safety NASCC 
Safety 361-961-4470 Felix.hernandez@navy.mil Support 

 
Comments/Decisions: A formal agenda was prepared by Ralph Basinski (TtNUS).  Participants were 
asked to provide a “plan of attack” they would like to discuss in regards to the Skeet Range.  The team 
agreed to discuss the following items: 

 Review results of SI 
 Establish RI objectives 
 Outline preliminary planning steps 

 
Consensus Decisions: 
 

• PAHs are the only contaminants of concern (COCs) 
• Delineate PAHs in surface soil, subsurface soil, and groundwater 
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SAP Worksheet No. 10 -- Conceptual Site Model 

(UFP-QAPP Manual Section 2.5.2) 

 

10.1 INTRODUCTION 

The Skeet Range RI is the subject of this MC UFP-SAP.  General information for NALF Cabaniss is 

presented below.  Site-specific information related to the Skeet Range is presented in Section 10.2.  The 

CSM is presented in Section 10.3. 

NALF Cabaniss 

NALF Cabaniss encompasses a total of 923 acres and is located on the eastern side of Nueces County, 

Texas, and lies approximately eight miles west of NASCC.  Figure 10-1 shows the general location of 

NALF Cabaniss and the location of the Skeet Range.  The installation is immediately bounded on the east 

by Brezina Road, on the north by Ayers Street and Farm-to-Market (FM) 286, to the west by Saratoga 

Road, and to the south by Oso Creek, a perennial water body that ultimately flows into Oso Bay.  Beyond 

Oso Creek are agricultural and industrial properties.  The area east of the installation is comprised of 

mixed agricultural, industrial, and residential areas.  North of the current boundary are former buildings 

and recreational areas that were once a part of the installation.  These areas were transferred to the 

General Services Administration (GSA) for disposal in 1958, and are now the property of the local school 

district.  Residential zones lie beyond these buildings to the north.  A former landfill is located directly 

west of the installation. 

 

NALF Cabaniss is an OLF with the current primary role of supporting naval air training operations 

originating from NASCC.  The installation was originally constructed with four 5,000-foot runways.  Only 

two runways, oriented in north/south and northwest/southeast directions, are presently active and 

maintained.  The airfield is lighted, to allow for night flight training, and daylight training is also conducted. 

 

There are no currently operating ordnance/munitions storage facilities at NALF Cabaniss. 

 

10.2 SITE LOCATION, HISTORY, AND PHYSICAL FEATURES OF THE FORMER SKEET RANGE 

Location 

The former Skeet Range is located in the southeastern corner of the installation, 1,230 feet southeast of 

Runway 31 and 400 feet north of Oso Creek.  Figure 10-2 shows the Skeet Range at NALF Cabaniss.  A 

former drainage ditch lies to the west of the former range, while another drainage canal currently 
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intersects the eastern end of the former range area.  The area surrounding the former range is covered in 

vegetation. 

 

History and Physical Features 

The former Skeet Range was originally constructed in 1943.  Initially, the site contained one skeet range 

firing area, comprised of two large firing arcs for skeet shooting, three smaller firing arcs for trap shooting, 

and an armory.  Wood-frame “high” and “low” skeet houses were positioned at the end of each skeet 

firing arc, which measured approximately 148 feet in length.  The trap firing arcs present on the east side 

of the range were smaller in size than the skeet firing arcs (approximately 82 feet in length) and had trap 

houses centered in the middle of each firing arc.  By January 1944, an additional skeet firing arc was 

added on the western side of the skeet range.  All firing arcs faced to the southwest toward the 

installation boundary and Oso Creek.  World War II (WWII)-era skeet and trap ranges were typically 

constructed with five firing positions per firing arc. 

 

The Skeet Range was generally used for small arms qualification and moving target orientation training 

for naval aviators, although the range may have also been used for recreational purposes.  Ammunition 

used at the site likely included 12-, 16-, and 20-gage and .410 caliber shotgun munitions; other small 

caliber ammunition (e.g., .22 caliber, .38 caliber, .45 caliber, 9-millimeter [mm]) were likely used at the 

range for pistol training purposes.  The armory associated with the former Skeet Range is no longer 

present at the installation, and the date of decommissioning is not known.  The former small arms 

magazine remains in place in an open field east of a drainage canal on property that is no longer owned 

by the installation.  The Skeet Range was demolished between 1958 and 1964. 

 

Historical documentation (station documents and drawings) and NASCC personnel indicated that no 

other explosives or munitions were used at the site and that the site was not used for any other purpose. 

 

Site Inspection Results 

A SI was conducted at the former Skeet Range in April and May 2008.  The SI consisted of the collection 

of surface soil, surface water, and sediment samples; laboratory analysis (antimony, arsenic, copper, 

lead, zinc, and PAHs) of surface soil samples, surface water and sediment samples; land surveying of 

sample locations; and reporting of results.  Two soil borings were drilled to determine subsurface 

lithology.  Subsurface soil samples were not collected for laboratory analysis.  Temporary monitoring 

wells were installed to collect groundwater samples to determine the groundwater resource classification.  

However, due to heavy silting of the temporary monitoring wells, groundwater samples were unable to be 

collected. 
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The SI consisted of the drilling of soil borings; collection and laboratory analysis of surface and 

subsurface soil samples; installation of temporary groundwater monitoring wells; collection and laboratory 

analysis of surface water and sediment samples; Global Positioning System (GPS) survey of sample 

locations; and reporting of results.  Surface soil and sediment samples were analyzed for metals 

(antimony, arsenic, copper, lead, and  zinc) and PAHs.  Surface water samples were analyzed for metals 

(antimony, arsenic, copper, lead and zinc).  One surface soil sample at the location of the MEC item was 

analyzed for Target Analyte List (TAL) metals, explosives and perchlorate.  However, due to heavy silting 

of the temporary monitoring wells, groundwater samples were unable to be collected. 

 

Analytical results of soil samples were compared to risk-based regulatory screening values to determine if 

potential impacts to human health or the environment are present.  Measured surface soil concentrations 

were compared to TRRP Tier 1 Residential Protective Concentration Levels (PCLs) for a 0.5-acre source 

area.  Measured surface water concentrations were compared to Saltwater Aquatic Life Surface Water 

Risk Based Exposure Limits (RBELs), Saltwater Human Health Surface Water RBELs and TRRP Tier 1 

Contact Recreational Water PCLs.  Measured sediment concentrations were compared to criteria 

presented in Table 3-3, Ecological Benchmarks for Sediments, of TCEQ guidance document RG-263, 

Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas (January 2006).  

Analytical results for sediments were also compared to TRRP Tier 1 Direct Human Contact Sediment 

PCLs. 

 

The analytical results included four PAHs that were detected at concentrations greater than the TRRP 

Tier 1 Residential PCL criteria in surface soil samples.  Benzo(a)anthracene was detected in six soil 

samples at concentrations greater than the TRRP Tier 1 Residential PCL criteria of 5.65 milligrams per 

kilogram (mg/kg) at concentrations ranging from 7.45 mg/kg to 158 mg/kg.  Benzo(a)pyrene was detected 

in nine soil samples (8 normal and 1 duplicate) at concentrations greater than the TRRP Tier 1 

Residential PCL criteria of 0.56 mg/kg at concentrations ranging from 0.615 mg/kg to 187 mg/kg.  

Benzo(b)fluoranthene was detected in eight soil samples at concentrations greater than the TRRP Tier 1 

Residential PCL of 5.71 mg/kg at concentrations ranging from 8.25 mg/kg to 323 mg/kg.  

Indeno(1,2,3-cd)pyrene was detected in three soil samples at concentrations greater than the TRRP Tier 

1 Residential PCL of 5.72 mg/kg at concentrations ranging from 7.76 mg/kg to 98.2 mg/kg.  Skeet 

fragments were also noted in Grids 1, 4, 7, 8, 9, 11, 12, and 13.  Figure 10-3 depicts the distribution of the 

PAH exceedances. 

 

Metals and propellants were either not detected or were detected at concentrations above the reporting 

limit but less than the TRRP Tier 1 Residential PCLs.  Analytical results for surface water and sediment 

were less than the TRRP human health or ecological criteria for all target analytes. 
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The site-specific geological setting of the Skeet Range consists of an upper fine-grained unit and a lower 

coarse-grained unit.  The upper fine-grained unit consisted of a gray to tan with depth, lean clay with a 

varying amount of admixed silt.  The silt content generally increased with depth.  Caliche nodules were 

present in the upper portions of the section.  The thickness of the upper fine-grained unit was between 17 

and 18 feet.  The lower coarse-grained unit was the first unit in which saturated soils were encountered.  

The contact between the two units was generally well defined.  The lower coarse-grained unit consisted 

of a gray to tan very fine grained silty sand. 

 

Groundwater at the site is under semi-confined conditions.  Depth to static groundwater was measured at 

approximately 15 feet and 18.5 feet below ground surface (bgs) in the two temporary monitoring wells 

installed at the site.  The actual water-bearing unit was encountered between 17 and 18 feet bgs.  Due to 

heavy silting of the temporary monitoring wells, groundwater samples were unable to be collected. 

 

During brush clearing operations to allow for surface soil sampling at the Skeet Range during the SI, one 

MEC item was discovered.  The item, a smoke cartridge, was inspected by UXO technicians, left in place, 

and reported to NASCC and NOSSA personnel.  The discovery of the MEC item lead to a change in the 

Explosive Safety Submission (ESS) Determination for the site.  UXO Avoidance was added to that site for 

the safety of sampling crews.  UXO technicians were on site during the MC SI investigation and sampling 

to conduct UXO avoidance activities. 

 

10.3 CONCEPTUAL SITE MODEL FOR THE FORMER SKEET RANGE 

The CSM indicates that potentially complete exposure pathways exist for both human and ecological 

receptors under both current and hypothetical future land uses.  Figure 10-4 presents a general graphical 

depiction of the CSM for the Skeet Range. 

 

10.3.1 Potential or Known Contaminants 

Analytical results from the SI indicate that concentrations of MC (PAHs) in surface soil at eight locations 

are greater than TRRP Tier 1 Residential PCLs.  Metals and propellants in surface soil were either not 

detected or were detected at concentrations above the reporting limit but less than the TRRP Tier 1 

Residential PCLs.  Analytical results for metals and PAHs in surface water and sediment are less than the 

applicable TRRP human health or ecological criteria that are identified in Section 10.2. 
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10.3.2 Contaminant Migration Pathways 
 

PAHs in surface soil may have migrated to subsurface soil and subsequently infiltrated to underlying 

groundwater.  However, PAHs present in the clay targets tend to be tightly bound in the petroleum pitch 

and limestone matrix of the target and are not readily available to the environment.  In addition, clay 

targets contain low solubility, high molecular weight PAHs that are not likely to leach into the surrounding 

soils.  The upper fine-grained clay unit would tend to bind any PAHs and limit downward migration of 

PAHs to underlying soil and groundwater.  Future construction, excavation, and maintenance at the site 

could be a release mechanism. 

 

10.3.3 Exposure Pathways 

Potentially complete exposure pathways exist for MC in surface and subsurface soil (direct contact, 

ingestion, and inhalation) for potential human receptors.  However, it is not anticipated that trespassers 

would come in contact with subsurface soil.  Confining layers and slow migration rates are expected to 

limit the migration of MC to the lower aquifers used for water supplies.  Pathways of exposure for 

sediment and surface water in Oso Creek are considered incomplete. 

 

10.3.4 Receptors 

Possible current day receptors include: human and ecological.  Human receptors may be Navy personnel 

patrolling the area and Public Works personnel, contractors, trespassers, and visitors.  Ecological 

receptors may include common flora/fauna, predominantly grassland species, large mammals such as 

deer, small mammals such as rabbits, reptiles/amphibians, and bird species.  No threatened or 

endangered species are known to occur on or near the site.  Future use of the site is not expected to 

change. 
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Figure 10-4
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SAP Worksheet No. 11 -- Project Quality Objectives/Systematic Planning Process Statements 

(UFP-QAPP Manual Section 2.6.1) 

 

11.1 PROBLEM STATEMENTS 

This site has been identified as a former Skeet Range where shotguns were used to fire lead shot at clay 

pigeons.  As a result, PAHs are present in surface soil at concentrations that exceed TRRP risk-based 

PCLs.  In order to delineate PAH contamination in soil, data regarding the horizontal and vertical extent of 

PAH contamination is needed.  Surface soil, sediment, and surface water were the only media 

investigated during the SI; therefore, groundwater data must be collected during the RI in order to 

determine if the PAHs in surface soil have migrated to subsurface soil or groundwater.  Once the extent 

of PAH contamination in soil and groundwater has been determined during the RI, the Project Team will 

decide if a response action is necessary.  The RI is being conducted according to the TRRP rule (30 

Texas Administrative Code Chapter 350) process.  The TRRP rule specifies the assessment, monitoring, 

cleanup, reporting, and other requirements for regulated sites in Texas.  PCLs are the regulatory standard 

for a concentration of a COC in a source medium in order to protect a receptor at the point of exposure to 

that PCL.  PCLs are back calculated by determining what concentration of a COC could remain at the 

source and still yield protective concentrations at the point of exposure.  The PCL development process is 

different from traditional baseline risk assessment process that starts with a known concentration in a 

source area and assesses the risk to the receptor at the point of exposure.  As such, under TRRP, a 

baseline risk assessment is not required.  Figure 11-1 depicts the Study Goal and Decision Rule Flow 

Chart for the Skeet Range. 

 
11.2 IDENTIFY INFORMATION INPUTS 

Data required for making the decisions include the following: 

 

1. Previously Collected Data:  Data from the SI will be used to select areas for horizontal and 

vertical delineation.  Horizontal delineation will use a grid pattern to expand outward from those 

grid areas identified during the SI as impacted with PAHs.  The grid areas with the highest 

surface soil PAH concentrations identified during the SI will be selected for vertical delineation. 

 

2. Chemical Data: Chemical data will be acquired using methods identified in Worksheet No. 19 and 

will be used to determine the presence and concentrations of PAHs in soil and groundwater.  In 

addition to laboratory data, field measurements of groundwater parameters (temperature, 

turbidity, pH, water levels) will be collected. 
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3. Project Action Limits: This investigation requires PAH data that can be used to determine whether 

further investigation or a response action is necessary.  To conduct comparisons of site data to 

TRRP PCLs and to background concentrations, the limits of quantitation (LOQ) provided by 

Katahdin must be low enough to measure target analyte concentrations to regulatory or other 

stringent and conservative values.  The following risk-based human health and ecological criteria 

were used to select the most stringent screening value for the particular analyte and media being 

investigated: 

 

• TRRP Tier 1 Residential PCL for soil (surface and subsurface) 

 

• TRRP Tier 1 Residential PCL for groundwater 

 

• TRRP Ecological Screening Levels for soil 

 

• USEPA Ecological Soil Screening Levels 

 

4. Field identification/classification of soil types (i.e., lithology).  Worksheet No. 21 contains relevant 

SOPs that will be followed. 

 

11.3 DEFINE THE BOUNDARIES OF THE STUDY 

The current RI is limited to the evaluation of surface and subsurface soil and groundwater at the Skeet 

Range.  Establishing the nature and extent of contamination will require that both contaminated and non-

contaminated soil be sampled (i.e., the perimeter of the impacted area must be established).  Decision 

units are ½-acre in size, which corresponds to the TCEQ definition of a soil exposure area for a 

commercial/industrial site.  The following items describe the horizontal and vertical boundaries as well as 

the temporal boundaries for the study: 

 

1. The populations of interest include soil and groundwater that have or may have been 

contaminated directly by site operations or by subsequent migration of contaminants.  Data that is 

representative of both types of populations for both types of media will be collected. 

 

2. The horizontal study boundary will encompass the area that, based on historical information and 

SI sampling results, are impacted with PAHs in excess of the TRRP Tier 1 Residential PCL.  

Lateral expansion (i.e. “step-out”) of this horizontal study boundary may be necessary if PAH 
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concentrations detected in the samples collected along the study area boundary exceed 

screening levels.  A maximum of 2 “step-out” grids will be sampled.  If samples at the 2nd “step-

out” grid exceed screening levels, the Project Team will re-evaluate the CSM for the Skeet Range 

RI. 

 

3. The vertical study boundary is the soil column from ground surface to the top of the water table, 

which is estimated to be approximately 18 feet bgs.  The groundwater interval of interest is the 

first water bearing zone encountered. 

 

4. The temporal boundary is not a significant consideration in this study because PAH 

concentrations are anticipated to be relatively unchanged (stable) over the course of time needed 

to conduct the environmental investigations. 

 

The study area is limited to NALF Cabaniss proper.  The Project Team decided that though the estimated 

shotfall area of the Skeet Range extended slightly on to property to the southwest of Oso Creek and 

southeast of the drainage ditch, analytical results from the SI indicated that the possibility of impacts to 

these areas was minimal.  There were no MC impacts detected in the surface water or sediments 

samples separating NALF Cabaniss from these two areas and these areas are at the extreme edges of 

the shotfall zone.  One item of MEC, a smoke cartridge, was found during the SI.  The discovery of the 

MEC is believed to be an anomaly as no documentation exists to support use of MEC at the Skeet 

Range.  However as a safety precaution, UXO Technicians will be onsite to provide UXO avoidance 

support during the RI.  The scope of the RI is the investigation of MC not MEC.  Should additional MEC 

be found, the Project Team will notify the Tetra Tech PM, Navy RPM, and NOSSA personnel in 

accordance with the existing Explosive Safety Submission (ESS) waiver.  In addition, the detection of 

additional MEC at the Skeet Range will require the project team to reevaluate the conceptual model for 

the site to consider additional dumping or disposal activities that may have occurred after the closure of 

the Skeet Range.   

 

11.4 DEVELOP THE ANALYTIC APPROACH 

There are two main aspects of this investigation.  One is field delineation of contamination.  The other is 

comparison of data to action levels (TRRP PCLs and ecological screening levels) to determine an 

appropriate course of action to mitigate potential unacceptable risks.  Decision making will be conducted 

using the following approaches for determining the nature and extent of contamination at the site. 
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Delineation Approach: 

 

Individual PAH analyte concentrations will be determined in surface and subsurface soil and groundwater 

through analysis by Katahdin.  These concentrations will be compared to the TRRP Tier 1 PCLs listed in 

Worksheet No. 15. 

 

• If any target analyte concentrations in the receptor exposure units defined for soil or groundwater 

exceed the screening value, which is also the Project Action Limit (PAL), continue delineation 

according to TRRP-12 guidance until delineated or a maximum of two step out grids have been 

completed. 

• If all target analyte concentrations in the receptor exposure units defined for soil or groundwater 

are less than the PAL, then delineation is complete and no more data collection is required. 

 

Comparison to Human Health TRRP Criteria: 

 

Individual PAH concentrations will be determined in surface and subsurface soil and groundwater through 

laboratory analysis.  These concentrations will be compared to the TRRP Tier 1 PCLs listed in Worksheet 

No. 15. 

 

• If any target analyte concentrations in the receptor exposure units defined for soil or groundwater 

exceed the PAL, proceed to a Feasibility Study (FS). 

• If all target analyte concentrations in the receptor exposure units defined for soil or groundwater, 

are less than the PAL, recommend no further action (NFA). 

 

Comparison to Ecological Criteria: 

 

To evaluate the potential for ecological impact, a SERA will be completed.  The goal of the SERA is to 

determine whether adverse ecological impacts are present.  The methodology for the SERA is presented 

in Appendix A.   

 

Individual target analyte concentrations will be determined in surface soil (0 - 1 ft) through laboratory 

analysis by Katahdin.  These concentrations will be compared to the ecological PALs listed in Worksheet 

No. 15. 
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• If all target analyte concentrations within the individual sample results from in the receptor 

exposure units defined for soil are less than the PAL, recommend NFA for ecological receptors. 

• If any target analyte concentrations within the individual sample results from the receptor 

exposure units defined for soil exceed the PAL, evaluate the data in accordance with the 

Screening Level Ecological Risk Assessment (SERA) presented in Appendix A.  If the SERA 

does not indicate risk, recommend NFA for ecological receptors.  If the SERA does indicate a 

risk, proceed to a Baseline Ecological Risk Assessment (BERA) in the FS. 

 

11.5 SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA 

The surface and subsurface soil samples will be collected from areas known to be contaminated and from 

areas suspected to be uncontaminated in order to delineate the lateral and vertical extent of 

contamination.  The intent is to bound the contamination through collection of a limited number of step-out 

samples based on comparison of individual sample results to the PALs.  The Project Team selected 

locations and numbers of samples which, based on their experience and judgment, will support the 

attainment of the stated project objectives.  The decision unit size, ½-acre, is based on the TCEQ 

definition of an exposure area for a commercial/industrial site.  The Project Team will evaluate 

contaminant concentrations and concentration patterns to ensure that contaminants are likely to have 

been detected if present, and that data are of appropriate quality to support the site investigation. 

 

11.6 DEVELOP THE PLAN FOR OBTAINING DATA 

The proposed RI field data collection program for the Skeet Range is presented in detail on Worksheet 

No. 17. 
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Figure 11-1 
MC Study Goal and Decision Rule Flow Chart for Skeet Range 
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Figure 11-1 (continued) 
MC Study Goal and Decision Rule Flow Chart for Skeet Range 

 
 

 

 

 

 
MC not delineated in 

Preliminary Assessment (PA) 

and SI.  Collect data in order 

to delineate MC. 

No 

Yes 

Is MC delineated 

to TRRP PCLs per 

TRRP-12 guidance 

document?

Remedial Investigation 

complete.  Prepare the RI 

report to evaluate data to 

TRRP PCLs. 

Continue assessment and 

delineation following TRRP-

12 guidance document. 

 

Does data exceed 

TRRP PCLs? 

No 

Yes 

Proceed to 

Feasibility Study for 

MC. 

No Further Action 

Record of Decision 

for MC. 



 
NALF Cabaniss Skeet Range RI 

UFP SAP 
Revision:  0 

Date: October 2010 
Worksheet No. 12 

Page 43 of 97 
 

5229s    CTO 0135 

SAP Worksheet No. 12 -- Measurement Performance Criteria Table  - Field Quality Control Samples 
(UFP-QAPP Manual Section 2.6.2) 

 

QC Sample Analytical Group Frequency Data Quality Indicators 
(DQIs) 

Measurement 
Performance Criteria 

QC Sample 
Assesses Error for 

Sampling (S), 
Analytical (A) or 

both (S&A) 

Field Blank All Fractions One per source 
water Bias/Contamination No detections ≥ LOQ  S&A 

Equipment Rinsate Blanks All Fractions 

One per 20 field 
samples per matrix 
per reusable 
sampling equipment 

Bias/Contamination 

No analytes ≥ ½ LOQ, 
except common lab 
contaminants, which must 
be < LOQ.  

S&A 

Field Duplicate All Fractions 

One per 10 field 
samples collected 
for fixed base 
laboratory analysis 

Precision 

Aqueous samples Relative 
Percent Difference (RPD) of 
≤30; Solid samples RPD of 
≤50 

S 

Cooler Temperature Blank All Fractions One per cooler Accuracy / 
Representativeness Between 2 and 6 ° C S 

1) Field quality control samples will not be collected for Toxicity Characteristic Leaching procedure (TCLP) metals/organics, or Reactivity, Corrosivity, Ignitability (RCI). 

 



 
NALF Cabaniss Skeet Range RI 

UFP SAP 
Revision:  0 

Date: October 2010 
Worksheet No. 13 

Page 44 of 97 
 

5229s  CTO 0135 

SAP Worksheet No. 13 -- Secondary Data Criteria and Limitations Table 

(UFP-QAPP Manual Section 2.7) 

 

Secondary Data 
Data Source 

(originating organization, report title 
and date) 

Data Generator(s) 
(originating organization, data 

types, data generation / collection 
dates) 

How Data Will Be 
Used Limitations on Data Use 

Site Histories, Initial 
CSM 

Preliminary Assessment, 
Naval Auxiliary Landing Field 
Cabaniss, Texas, April 2005 

Malcolm Pirnie, Inc 
Basis for UFP-SAP, 
Site Histories, and 

CSMs 

The information is 
qualitative and no 

quantitative (site-specific 
nature and extent of 

contamination) information 
is available.  The 

information was used to 
establish the field work 
program for the SI and 

identify areas most likely to 
be contaminated. 

SI Report 
Site Inspection Report for the 

Skeet Range, NALF 
Cabaniss; Sept 2009. 

TtNUS 
Basis for UFP-SAP, 
Site Histories, and 

CSMs 

The information is 
quantitative.  The 

information was used to 
establish the field work 
program for the RI and 

identify areas most likely to 
be contaminated. 
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SAP Worksheet No. 14 -- Summary of Project Tasks 

(UFP-QAPP Manual Section 2.8.1) 

 
FIELD TASKS 

The Skeet Range RI project activities consist of the following tasks: 

 

• Field Tasks, including: 

- Mobilization/demobilization and utility clearance 

- Drilling tasks 

- Sample collection tasks 

- Quality control tasks 

- Field Instrument calibration 

- Equipment decontamination 

- Investigation-derived waste tasks 

- Global Positioning System 

• Analytical Tasks 

• Data Management 

- Data Tracking 

- Data Storage, Archiving, and Retrieval 

- Data Security 

• Assessment and Oversight 

• Data Review 

• Project Report 

 

These tasks are summarized below.  The SOPs and field documents referenced below and in other 

worksheets are included in Appendix B. 

 

Field Tasks 

• Mobilization/Demobilization:  Mobilization/demobilization activities include field equipment 

procurement and transport, subcontractor procurement and coordination, utility awareness and 

clearance, location and setup of areas for decontamination and waste storage, acquisition of vehicles, 

and establishment of an on-site staging area. 
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Equipment requirements will be finalized by the FOL following the acceptance of the SAP.  The FOL 

will review the scope of work and assemble equipment (e.g., vehicles, sampling, personal protection, 

and decontamination equipment) to implement and complete the field investigations.  The FOL will be 

responsible for packaging and loading of equipment, and ensuring that all equipment is operable and 

calibrated.  The FOL will be responsible for receiving and unpacking the equipment and ensuring that 

all equipment is operable and calibrated. 

The FOL will be responsible for tracking equipment used in the field.  Analytical laboratory services 

have been subcontracted.  Following the procurement of these services, the FOL will be responsible 

for coordinating these activities.  The TtNUS Project Chemist will be responsible for coordinating the 

analytical services, as well as the acquisition and delivery of sample containers to the Site. 

 

During mobilization, the FOL will review the roles and responsibilities of each member, and review the 

requirements of the various field activities.  A series of meetings will be conducted to review the 

sampling and analytical requirements.  Upon mobilization, an on-site meeting will be conducted to 

review health and safety requirements.  The SSO will be responsible for reviewing the HASP with the 

field team members and subcontractors. 

 

• Utility Clearance Tasks:  Prior to conducting any subsurface intrusive investigations, NASCC 

personnel will be contacted and a Digging permit will be obtained.  Texas One Call will also be 

notified for subsurface utility clearance, in accordance with State law.  The FOL will be responsible for 

coordinating these activities. 

 

• Drilling Tasks:  Soil borings and monitoring wells will be installed in accordance with SOP-16 

(Temporary Monitoring Well Installation).  Monitoring wells will be developed in accordance with 

SOP-15 (Monitoring Well Development). 

 

• Sample Collection Tasks:  Soil sampling activities will be conducted in accordance with SOP-05 

(Soil Coring and Sampling Using Hand Augering Techniques).  Soil samples will be logged in 

accordance with SOP-10 (Borehole and Soil Sample Logging).  Groundwater samples will be 

collected in accordance with SOP-17 (Low-Flow Well Purging and Stabilization) and SOP-18 

(Groundwater Sampling).  The sample numbering scheme will be in accordance with SOP-02 

(Sample Identification and Nomenclature).  Methods for recording data are included in each SOP and 

SOP-03 (Sample Custody and Documentation of Field Activities).  Sample labeling will be in 

accordance with SOP-01 (Sample Labeling), and sample containers, preservation, packaging, and 

shipping will be in accordance with SOP-11 (Sample Preservation, Packaging, and Shipping). 
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Surface soil samples (considered to be within 0-1 feet bgs) will be collected using a hand auger, hand 

trowel, or disposal sampler.  Subsurface soil samples (considered to be greater than 1 feet bgs) will 

be collected using a using a hand auger or drilling rig.  All subsurface soil samples from ground 

surface to depth will be a composite of one sample over the given sample’s depth interval.  The 

sample will be composited in one container.  Groundwater samples will be collected from the 

temporary monitoring wells using low-flow techniques. 

 

The numbers and types of samples to be collected along with associated analytical programs are 

presented in Worksheet No. 18.  Equipment blanks, field blanks, field duplicates, matrix spikes, and 

matrix spike duplicates will be collected as presented in Worksheet No. 20. 

 

• Quality Control Tasks:  Equipment blanks, field blanks, field duplicates, matrix spikes, and matrix 

spike duplicates will be collected as presented in Worksheet No. 20. 

 

Initial and continuing calibrations, tuning, reagent blanks, surrogates, duplicates, laboratory control 

samples, and all other applicable QC for all analytical methods is presented in Worksheet Nos. 24 

and 28. 

 

• Field Instrument Calibration: These procedures are described in Worksheet No. 22. 
 

• Equipment Decontamination:  All reusable sampling equipment (e.g., stainless steel trowels, hand 

auger, etc.) will be decontaminated prior to sampling and between samples, according to the 

sequence established in SOP-04 (Decontamination of Field Sampling Equipment). 

 

Decontamination will generally consist of a tap water rinse to remove gross contamination, followed 

by a non-phosphate detergent (e.g., Alconox) water rinse, a tap water rinse, and finally a deionized 

water rinse.  If equipment is to be stored or transported, it should be wrapped in aluminum foil after 

air-drying.  Disposable sampling equipment will be used where practical to minimize the need for 

decontamination. 

 

• Investigation-Derived Waste Tasks:  It is anticipated that waste materials will be generated during 

the field investigation.  Investigation-derived waste (IDW) generated during the RI will be stored on 

site and will remain there until waste characterization results are available and disposal is 

implemented.  Drums of IDW will be stored at NALF Cabaniss at a location designated by the Navy. 
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Waste profiling will be completed as follows: 

 

• Liquids - One IDW aliquot will be collected from each drum of liquids and composited into one 

liquid sample.  The liquid sample will be analyzed for TCLP metals, TCLP volatile organic 

compounds (VOCs), and RCI. 

 

• Soil - One soil aliquot will be collected from each drum and composited into one soil sample.  The 

soil sample will be analyzed for TCLP metals, TCLP VOCs, and RCI. 

 

Upon completion of waste profiling activities, the results will be transmitted to NASCC personnel who 

will be responsible for the manifesting and disposal of the IDW.  SOP-09 (Management of 

Investigation-Derived Waste) provides information on the handling of investigation-derived waste. 

 

Global Positioning System (GPS):  A hand-held GPS unit capable of sub-meter accuracy (i.e., Trimble 

GeoXH) will be used to locate sampling points.  The GPS coordinate system will be set up so all data 

points are collected in North American Datum of 1983 (NAD83) Texas State Plane coordinates in US 

survey feet.  A surveyor licensnced in the State of Texas will be used to obtain vertical and horizontal 

locations of the temporary monitoring wells. 

 

Analytical Tasks - Chemical analysis for PAHs will be performed by the subcontracted laboratory, 

Katahdin Analytical Services of Scarborough, Maine.  Katahdin Analytical Services is DoD Environmental 

Laboratory Accreditation Program (ELAP) certified and National Environmental Laboratory Accreditation 

Program (NELAP) accredited.  Analyses will be performed in accordance with the analytical methods 

identified in Worksheet No. 30.  Katahdin will meet the PALs specified in Worksheet No. 15.  Katahdin will 

perform the chemical analyses following laboratory-specific SOPs (Worksheet Nos. 19 and 23) developed 

based on the methods listed in Worksheet Nos. 19 and 30.  Copies of the laboratory SOPs are included 

in Appendix C. 

 
Data Management 

• Project documentation and records 

 

- Field sample collection and field measurement records are described in Worksheet Nos. 27 and 

29. 

- Laboratory data package deliverables are described in the analytical specifications. 
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- Data assessment documents and records are listed in Worksheet No. 29. 

 

• Data recording formats are described in Worksheet No. 27. 

 

Data Handling and Management - After the field investigation is completed, the field sampling log sheets 

will be organized by date and media and filed in the project files.  The field logbooks for this project will be 

used only for this site, and will also be categorized and maintained in the project files after the completion 

of the field program.  Project personnel completing concurrent field sampling activities may maintain 

multiple field logbooks.  When possible, logbooks will be segregated by sampling activity.  The field 

logbooks will be titled based on date and activity.  The data handling procedures to be followed by the 

laboratory will meet the requirements of the technical specification.  The electronic data results will be 

automatically downloaded into the TtNUS database in accordance with proprietary TtNUS processes. 

 

Data Tracking and Control.  The TtNUS TOM (or designee) is responsible for the overall tracking and 

control of data generated for the project. 

 

• Data Tracking.  Data is tracked from its generation to its archiving in the TtNUS project-specific files.  

The TtNUS Project Chemist (or designee) is responsible for tracking the samples collected and 

shipped to the contract laboratory.  Upon receipt of the data packages from the analytical laboratory, 

the Project Chemist will oversee the data validation effort, which includes verifying that the data 

packages are complete and results for all samples have been delivered by the analytical laboratory. 

 

• Data Storage, Archiving, and Retrieval.  The data packages received from the subcontract 

laboratory are tracked in the data validation log book.  After the data are validated, the data packages 

are entered into the TtNUS CLEAN file system and archived in secure files.  The field records 

including field log books, sample logs, chain-of-custody records, and field calibration logs will be 

submitted by the FOL to be entered into the CLEAN file system prior to archiving in secure project 

files.  The project files are audited for accuracy and completeness.  At the completion of the Navy 

contract, the records will be stored by TtNUS. 

 

• Data Security.  The TtNUS project files are restricted to designated personnel only.  Records can 

only be borrowed temporarily from the project file using a sign-out system.  The TtNUS Data Manager 

maintains the electronic data files.  Access to the data files is restricted to qualified personnel only.  

File and data backup procedures are routinely performed. 
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Assessment and Oversight – Refer to Worksheet No. 32 for assessment findings and corrective actions 

and Worksheet No. 33 for QA management reports. 
 

Data Review 

• Data verification is described in Worksheet No. 34. 

• Data validation is described in Worksheet Nos. 35 and 36. 

• Usability assessment is described in Worksheet No. 37. 

 

Project Report - Draft and Final versions of the project report will be prepared and submitted to the Navy, 

EPA, and TCEQ for review.  The report will be prepared following TCEQ format for Affected Property 

Assessment Reports to the extent practicable for reporting the data.  The reports will include the following 

sections: 
 

• Executive Summary – a very brief description of the work conducted and the findings. 

 

• Introduction and Background – includes a description of the history of operations and activities at the 

Site and a summary of any previous investigations and removal actions. 

 

• Description of Field Investigations – includes a summary of the RI work performed in the approved 

SAP and any field modifications as documented by the FOL.  This section will include maps showing 

the sampling locations and tables summarizing the RI data collected. 

 

• Data quality – includes a summary of quantitative analytical performance indicators such as 

completeness, precision, bias and sensitivity, as well as qualitative indicators such as 

representativeness and comparability.  Includes a reconciliation of project data with the DQOs and an 

identification of deviations from this SAP. 

 

A data usability assessment will be used to identify significant deviations in analytical performance 

that could affect the ability to meet project objectives.  The elements of this review are presented in 

Worksheet No. 37. 

 

• Nature and Extent of Contamination – includes the contamination previously found in each medium 

sampled in relation to the conceptual model of the site.  This section will address any additional 

contaminants found during this effort compared to the SI. 

 



NALF Cabaniss Skeet Range RI 
UFP SAP 

Revision:  0 
Date: October 2010 

Worksheet No. 14 
Page 51 of 97 

 

5229s  CTO 0135 

• Detected contaminant concentrations will be tabulated for each medium and depicted on maps. 

 

• Contaminant Fate and Transport – includes a description of the contaminants detected and their 

behavior in the soil, particularly with emphasis on the future migration of these contaminants to any 

possible exposure areas. 

 

• Summary and Conclusions – this section will summarize the findings, conclude whether delineation of 

contamination is adequate, and recommend further sampling if needed. 

 

TtNUS will respond to comments received on the draft report.  The final version of the report will be 

submitted in hardcopy and electronic format to the project stakeholders. 
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SAP Worksheet No. 15 -- Reference Limits and Evaluation Table 

(UFP-QAPP Manual Section 2.8.1) 

 
Matrix: Surface Soil (0 – 1 ft bgs) 
Analytical Group: PAHs (scan) 
 

Analyte 
Chemical 
Abstracts 

Service (CAS) 
Number 

Project Action 
Limit(1) 

(mg/kg) 
Project Action Limit 

Reference 

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Katahdin(2)

LOQ
(mg/kg) LOD(3) 

(mg/kg) 

Method 
Detection 

Limit (MDL)  

(mg/kg) 
PAHs 

1-Methylnaphthalene 90-12-0 29 Ecological Screening Level 10 0.33 0.16 0.12 

2-Methylnaphthalene 91-57-6 29 Ecological Screening Level 10 0.33 0.16 0.092 

Acenaphthene 83-32-9 20 Ecological Screening Level 7 0.33 0.16 0.065 

Acenaphthylene 208-96-8 29 Ecological Screening Level 10 0.33 0.16 0.070 

Anthracene 120-12-7 29 Ecological Screening Level 10 0.33 0.16 0.084 

Benzo(a)anthracene 56-55-3 5.7 TRRP Soil PCL 1.9 0.33 0.16 0.086 

Benzo(a)pyrene 50-32-8 0.56 TRRP Soil PCL 0.18 0.33 0.16 0.093 

Benzo(b)fluoranthene 205-99-2 5.7 TRRP Soil PCL 1.9 0.33 0.16 0.134 

Benzo(g,h,i)perylene 191-24-2 18 Ecological Screening Level 6 0.33 0.16 0.10 

Benzo(k)fluoranthene 207-08-9 18 Ecological Screening Level 6 0.33 0.16 0.083 
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Analyte 
Chemical 
Abstracts 

Service (CAS) 
Number 

Project Action 
Limit(1) 

(mg/kg) 
Project Action Limit 

Reference 

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Katahdin(2)

LOQ
(mg/kg) LOD(3) 

(mg/kg) 

Method 
Detection 

Limit (MDL)  

(mg/kg) 
Chrysene 218-01-9 18 Ecological Screening Level 6 0.33 0.16 0.095 

Dibenzo(a,h)anthracene 53-70-3 0.55 TRRP Soil PCL 0.18 0.33 0.16 0.13 

Fluoranthene 206-44-0 29 Ecological Screening Level 10 0.33 0.16 0.11 

Flourene 86-73-7 29 Ecological Screening Level 10 0.33 0.16 0.081 

Indeno(1,2,3-cd)pyrene 193-39-5 5.7 TRRP Soil PCL 1.9 0.33 0.16 0.12 

Naphthalene 91-20-3 29 Ecological Screening Level 10 0.33 0.16 0.087 

Phenanthrene 85-01-8 29 Ecological Screening Level 10 0.33 0.16 0.083 

Pyrene 129-00-0 18 Ecological Screening Level 6 0.33 0.16 0.10 
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Matrix: Subsurface Soil (>1 ft bgs) 
Analytical Group: PAHs (scan) 
 

Analyte Chemical Abstracts 
Service (CAS) Number

Project 
Action 
Limit(1) 

(mg/kg) 

Project Action 
Limit Reference 

Project 
Quantitation Limit 

Goal 
(mg/kg) 

Katahdin(2)

LOQ
(mg/kg) LOD(3) 

(mg/kg) 

Method 
Detection 

Limit (MDL)  

(mg/kg) 
PAHs 

1-Methylnaphthalene 90-12-0 150 TRRP Soil PCL 50 0.33 0.16 0.12 

2-Methylnaphthalene 91-57-6 250 TRRP Soil PCL 83 0.33 0.16 0.092 

Acenaphthene 83-32-9 3000 TRRP Soil PCL 1000 0.33 0.16 0.065 

Acenaphthylene 208-96-8 3800 TRRP Soil PCL 1254 0.33 0.16 0.070 

Anthracene 120-12-7 18000 TRRP Soil PCL 5940 0.33 0.16 0.084 

Benzo(a)anthracene 56-55-3 5.7 TRRP Soil PCL 1.9 0.33 0.16 0.086 

Benzo(a)pyrene 50-32-8 0.56 TRRP Soil PCL 0.18 0.33 0.16 0.093 

Benzo(b)fluoranthene 205-99-2 5.7 TRRP Soil PCL 1.9 0.33 0.16 0.134 

Benzo(g,h,i)perylene 191-24-2 1800 TRRP Soil PCL 594 0.33 0.16 0.10 

Benzo(k)fluoranthene 207-08-9 57 TRRP Soil PCL 18.8 0.33 0.16 0.083 

Chrysene 218-01-9 560 TRRP Soil PCL 185 0.33 0.16 0.095 
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Analyte Chemical Abstracts 
Service (CAS) Number

Project 
Action 
Limit(1) 

(mg/kg) 

Project Action 
Limit Reference 

Project 
Quantitation Limit 

Goal 
(mg/kg) 

Katahdin(2)

LOQ
(mg/kg) LOD(3) 

(mg/kg) 

Method 
Detection 

Limit (MDL)  

(mg/kg) 
Dibenzo(a,h)anthracene 53-70-3 0.55 TRRP Soil PCL 0.18 0.33 0.16 0.13 

Fluoranthene 206-44-0 2300 TRRP Soil PCL 759 0.33 0.16 0.11 

Flourene 86-73-7 2300 TRRP Soil PCL 759 0.33 0.16 0.081 

Indeno(1,2,3-cd)pyrene 193-39-5 5.7 TRRP Soil PCL 1.9 0.33 0.16 0.12 

Naphthalene 91-20-3 220 TRRP Soil PCL 72.6 0.33 0.16 0.087 

Phenanthrene 85-01-8 1700 TRRP Soil PCL 561 0.33 0.16 0.083 

Pyrene 129-00-0 1700 TRRP Soil PCL 561 0.33 0.16 0.10 
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Matrix: Groundwater 
Analytical Group: PAHs (SIM) 
 

Analyte CAS 
Number 

Project Action 
Limit(1) 

(mg/L) 
Project Action Limit 

Reference 

Project Quantitation 
Limit Goal 

(mg/L) 

Katahdin (2)

LOQ
(mg/L) 

LOD(3) 

(mg/L) 
MDL

(mg/L) 

PAHs 

1-Methylnaphthalene 90-12-0 0.031 TRRP Groundwater 
PCL 0.010 0.0002 0.00010 0.000068 

2-Methylnaphthalene 91-57-6 0.098 TRRP Groundwater 
PCL 0.032 0.0002 0.00010 0.000077 

Acenaphthene 83-32-9 1.5 TRRP Groundwater 
PCL 0.5 0.0002 0.00010 0.000064 

Acenaphthylene 208-96-8 1.5 TRRP Groundwater 
PCL 0.5 0.0002 0.00010 0.000054 

Anthracene 120-12-7 7.3 TRRP Groundwater 
PCL 2.4 0.0002 0.00010 0.000044 

Benzo(a)anthracene 56-55-3 0.0013 TRRP Groundwater 
PCL 0.00042 0.0002 0.00010 0.000046 

Benzo(a)pyrene 50-32-8 0.0002 TRRP Groundwater 
PCL 0.000066 0.0002 0.00010 0.000066 

Benzo(b)fluoranthene 205-99-2 0.0013 TRRP Groundwater 
PCL 0.00042 0.0002 0.00010 0.000089 

Benzo(g,h,i)perylene 191-24-2 0.73 TRRP Groundwater 
PCL 0.24 0.0002 0.00010 0.000065 

Benzo(k)fluoranthene 207-08-9 0.013 TRRP Groundwater 
PCL 0.0042 0.0002 0.00010 0.000049 

Chrysene 218-01-9 0.13 TRRP Groundwater 
PCL 0.042 0.0002 0.00010 0.000036 

Dibenzo(a,h)anthracene 53-70-3 0.0002 TRRP Groundwater 
PCL 0.000066 0.0002 0.00010 0.00007 

Fluoranthene 206-44-0 0.98 TRRP Groundwater 
PCL 0.323 0.0002 0.00010 0.000073 
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Analyte CAS 
Number 

Project Action 
Limit(1) 

(mg/L) 
Project Action Limit 

Reference 

Project Quantitation 
Limit Goal 

(mg/L) 

Katahdin (2)

LOQ
(mg/L) 

LOD(3) 

(mg/L) 
MDL

(mg/L) 

Flourene 86-73-7 0.98 TRRP Groundwater 
PCL 0.323 0.0002 0.00010 0.000061 

Indeno(1,2,3-cd)pyrene 193-39-5 0.0013 TRRP Groundwater 
PCL 0.000429 0.0002 0.00010 0.000052 

Naphthalene 91-20-3 0.49 TRRP Groundwater 
PCL 0.161 0.0002 0.00010 0.000064 

Phenanthrene 85-01-8 0.73 TRRP Groundwater 
PCL 0.240 0.0002 0.00010 0.000051 

Pyrene 129-00-0 0.73 TRRP Groundwater 
PCL 0.240 0.0002 0.00010 0.000059 

 
 
 
 
Abbreviations: 
 
CAS = Chemical Abstracts Service 
LOD = Limits of Detection 
MDL = Method Detection Limit 
mg/kg = milligrams per kilograms 
mg/L = milligrams per liter 
PCL = Protective Concentration Level 
LOQ = Limit of Quantitation 
TRRP = Texas Risk Reduction Program 
 
Footnotes: 
 
1 Project Action Limits (PALs) are from TRRP Table 1, Tier 1 Residential Soil PCLs for total soil combined pathway or TRRP Table 3, Tier 1 Residential 

Groundwater PCLs for groundwater ingestion pathway, March 31, 2010.  PALs for ecological are from Table 1 of Appendix A. 
2 The Laboratory LOQs, LODs and MDLs for Katahdin Analytical Services are presented. 
3 Limits of detection are provided for informational purposes as TCEQ requires that data be reported to the LOQ and MDL. 
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SAP Worksheet No. 16 -- Project Schedule/Timeline Table (optional format) 

(UFP-QAPP Manual Section 2.8.2) 

 

Activity Organization 
Dates (MM/YY) 

Anticipated Date(s)  
of Initiation 

Anticipated Date of 
Completion 

Submit Final RI Work Plan and Appendices TtNUS -- 10/10 

Field Investigation TtNUS 11/10 01/11 

Laboratory Analysis Katahdin 11/10 03/11 

Data Validation TtNUS 12/10 05/11 

Database Entry TtNUS 04/11 06/11 

Prepare Rough Draft RI Report TtNUS 02/11 07/11 

Submit Rough Draft RI Report and 
Appendices TtNUS -- 07/11 

Navy Review Navy 07/11 08/11 

Receive Comments/Comment Resolution TtNUS 08/11 08/11 

Prepare Draft RI Report TtNUS 08/11 09/11 

Submit Draft RI Report TtNUS -- 09/11 

Navy and Regulator Review  
Navy, USEPA, and 

TCEQ 
09/11 10/11 

Receive Comments/Comment Resolution TtNUS 10/11 10/11 

Prepare Final RI Report TtNUS 10/11 11/11 

Submit Final RI Report TtNUS -- 11/11 
  Note: Field activities will be coordinated with RI activities at the Incinerator Disposal Site. 
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SAP Worksheet No. 17 -- Sampling Design and Rationale 

(UFP-QAPP Manual Section 3.1.1) 

 

SKEET RANGE SAMPLING LOCATIONS, ANALYSES, AND RATIONALES 

This section describes sampling locations, analytical methods, and rationale for the sampling activities to 

be conducted in support of the Skeet Range RI at NALF Cabaniss. 

 

During brush clearing operations in the SI, one MEC item, a smoke cartridge, was discovered.  Because 

of this discovery, a UXO technician will be onsite during RI MC sampling to conduct UXO avoidance 

activities.  Although additional MEC is not expected within the Skeet Range, if MEC is observed in or 

around any work area, work must be temporarily halted.  The presence of MEC must be communicated to 

the FOL, and the FOL will then communicate with the NASCC Personnel so the appropriate action may 

be taken before proceeding. 

 

The sampling design consists of samples within grids as shown on Figure 17-1.  The sampling objective 

is to gather the necessary information to determine the extent of site-specific MC present in soil and 

groundwater.  The RI will be conducted in accordance with the TRRP-12 guidance document, Affected 

Property Assessment Requirements.  This document outlines the requirements for defining the three-

dimensional extent of the affected property and PCL exceedance zone pursuant to the TRRP rule. 

 

All soil sample locations will be marked with a stake or a brightly colored pin flag indicating the sample 

location.  Coordinates will be determined by a handheld sub-meter accuracy GPS at each individual 

sample location, which will allow for future studies or guide in any removal action.  Pre-determined GPS 

sample coordinates may be utilized in locating proposed sample locations. 

 

Soil Sampling Strategy – Skeet Range 

The chosen sampling strategy employs grid sampling to target those areas that were identified during the 

SI as being potentially impacted with MC.  A grid pattern for soil sampling will be utilized as shown on 

Figure 17-1.  Actual sample locations may vary from the proposed locations based upon field conditions 

observed during an initial site walkover by the TtNUS FOL, provided that the locations remain in the 

estimated site areas as depicted on the figure.  The MC sampling and analytical program for soil samples 

is as follows. 
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Horizontal Delineation 

The chosen sampling strategy employs a grid pattern to target and expand outward from those areas that 

were identified during the SI as being impacted with MC and to determine the extent of MC.  The grid size 

will be approximately 150 feet by 150 feet (0.5-acres).  Due to the geometry of the site, some grids may 

be smaller or larger in size and irregularly shaped.  Figure 17-1 depicts the sample grid.  A total of 7 grids 

will be sampled.  The grid pattern used is an extension of the fourteen grids used during the SI. 

 

Up to five surface soil samples will be collected within each grid.  Surface soil samples will be collected 

from 0- to 1-foot bgs.  The surface soil samples will be placed into individual plastic bags.  The surface 

soil samples within each grid will be composited into one sample.  The composite sample will be prepared 

by mixing a portion of each subsample in a plastic bag.  The composite soil sample from each grid will be 

submitted to the fixed-base laboratory for analysis.  The composite samples will be analyzed for PAHs.   

The subsamples from each grid will also be submitted to the laboratory but will be held pending results of 

the composite sample.  Any excess soil will be returned to the sample location. 

 

Based on the analytical results, up to two additional step out samples may be required to determine the 

horizontal extent of contamination. 

 

Vertical Delineation 

The chosen sampling strategy employs a judgmental design to target those areas that were identified 

during the SI as being impacted with PAHs.  Based on the SI results, the three areas with the highest 

PAH concentrations will be delineated vertically. 

 

At the selected locations, a drilling rig will be used to advance a soil boring to the top of groundwater and 

temporary monitoring wells will be installed.  The locations of the soil borings are shown on Figure 17-1.  

The soil boring/monitoring well will allow for the collection of soil and groundwater samples to determine 

the vertical extent of PAH contamination and determine if groundwater has been impacted by PAHs.  In 

addition, water level measurements will allow for the construction of groundwater gradient maps. 

 

Subsurface soil samples will be collected from 2 to 4, 5 to 7 and 10 to 12 feet bgs for analysis by 

Katahdin.  Soil samples collected will be analyzed for PAHs.  Subsurface soil samples will be discrete 

samples and will not be composited.  A temporary groundwater monitoring well will be installed in each 

soil boring to collect a groundwater sample.  Groundwater samples will be analyzed for PAHs and total 

dissolved solids (TDS).  TDS results will be used to classify the groundwater resource category according 

to the TRRP rule. 
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Based on the analytical results, up to two additional step out samples may be required to determine the 

vertical extent of contamination. 

 

Sampling and Analytical Program - Skeet Range 

The MC sampling and analytical program is as follows: 

 

Soil Sampling 

 

Surface soil samples will be collected in the areas to be sampled as shown on Figure 17-1.  Additionally a 

site walk over by the TtNUS FOL will be conducted to identify any obvious areas of skeet fragment 

accumulation.  Up to 10 additional discretionary surface soil samples may be collected based on visual 

observation of accumulated skeet fragments in the areas to be sampled.  Emphasis will be placed on 

collecting samples required to delineate contaminated areas. 

 

Groundwater Sampling 

 

Groundwater samples will be collected from temporary monitoring wells in the areas to be sampled as 

shown on Figure 17-1. 

 

Analytical Program 

 

• Seven composite surface soil samples (one from each grid) will be analyzed for PAHs 

(8270C). 

• Up to 10 discretionary surface soil samples may also be collected and analyzed for PAHs 

(8270C). 

• Three discrete subsurface soil samples will be collected from each of three soil borings at the 

three new temporary monitoring well locations and analyzed for PAHs (8270C). 

• Three groundwater samples (one from each temporary monitoring well) will be analyzed for 

PAHs (8270 SIM) and TDS. 
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SAP Worksheet No. 18 -- Sampling Locations and Methods/SOP Requirements Table for the Skeet 
Range 

(UFP-QAPP Manual Section 3.1.1) 

 

 

 

Grid 
Number 

Subsample 
Identification 

Sample 
Identification1

Depth2,3  
(feet bgs) 

PAHs 

 S
W

-8
46

 8
27

0C
 

(P
A

H
s)

 

 

SURFACE SOIL SAMPLES 

15 SR-SS015a 

SR-SS015 

0.0 – 1.0 

X 

15 SR-SS015b 0.0 – 1.0 

15 SR-SS015c 0.0 – 1.0 

15 SR-SS015d 0.0 – 1.0 

15 SR-SS015e 0.0 – 1.0 

16 SR-SS016a 

SR-SS016 

0.0 – 1.0 

X 16 SR-SS016b 0.0 – 1.0 

16 SR-SS016c 0.0 – 1.0 

17 SR-SS017a 
SR-SS017 

0.0 – 1.0 
X 

17 SR-SS017b 0.0 – 1.0 

18 SR-SS018a 

SR-SS018 

0.0 – 1.0 

X 

18 SR-SS018b 0.0 – 1.0 

18 SR-SS018c 0.0 – 1.0 

18 SR-SS018d 0.0 – 1.0 

18 SR-SS018e 0.0 – 1.0 

19 SR-SS019a 

SR-SS019 

0.0 – 1.0 

X 

19 SR-SS019b 0.0 – 1.0 

19 SR-SS019c 0.0 – 1.0 

19 SR-SS019d 0.0 – 1.0 

19 SR-SS019e 0.0 – 1.0 
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Grid 
Number 

Subsample 
Identification 

Sample 
Identification1

Depth2,3  
(feet bgs) 

PAHs 

 S
W

-8
46

 8
27

0C
 

(P
A

H
s)

 

 

20 SR-SS020a 

SR-SS020 

0.0 – 1.0 

X 

20 SR-SS020b 0.0 – 1.0 

20 SR-SS020c 0.0 – 1.0 

20 SR-SS020d 0.0 – 1.0 

20 SR-SS020e 0.0 – 1.0 

21 SR-SS021a 

SR-SS021 

0.0 – 1.0 

X 21 SR-SS021b 0.0 – 1.0 

21 SR-SS021c 0.0 – 1.0 

SUBSURFACE SOIL SAMPLES 

3 
SR-SB003-

0204 

SR-SB003 
2 - 4 

X 

3 
SR-SB003-

0507 

SR-SB003 
5 - 7 

X 

3 
SR-SB003-

1012 

SR-SB003 
10 - 12 

X 

5 
SR-SB005-

0204 

SR-SB005 
2 - 4 

X 

5 
SR-SB005-

0507 

SR-SB005 
5 - 7 

X 

5 
SR-SB005-

1012 

SR-SB005 
10 - 12 

X 

8 
SR-SB008-

0204 

SR-SB008 
2 - 4 

X 

8 
SR-SB008-

0507 

SR-SB008 
5 - 7 

X 

8 
SR-SB008-

1012 

SR-SB008 
10 - 12 

X 
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Grid 
Number 

Subsample 
Identification 

Sample 
Identification1

Depth2,3  
(feet bgs) 

PAHs 

 S
W

-8
46

 8
27

0C
 

(P
A

H
s)

 

 

GROUNDWATER SAMPLES4

3 NA SR MW01 NA X 

5 NA SR MW02 NA X 

8 NA SR MW03 NA X 

 

 
SR = Skeet Range 

PAHs = Polycyclic aromatic hydrocarbons 

SS = Surface Soil Sample 

SB = Subsurface Soil Sample 

MW = Monitoring Well Sample 

NA = Not Applicable 

TBD = To be determined 

 

1 Surface soil samples will be will be collected over a grid interval.  Proposed sample locations are shown on 

Figure 17-1. 

2 Surface soil sample depth to a maximum of 12 inches bgs for soils.  All samples will be collected in accordance 

with the respective SOP (Soil SOP-05). 

3 Subsurface soil samples will be collected using a drilling rig.  Proposed sample locations are the same as for the 

temporary monitoring wells shown on Figure 17-1. 

4 Groundwater will also be analyzed for total dissolved solids. 

 

Note:  Two duplicates and one Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples will be collected.  Locations 

for these samples will be selected in the field by the FOL. 

Additional samples collected (discretionary and/or step out) will follow the convention listed in the worksheet and will 

be determined in the field by the FOL. 
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SAP Worksheet No. 19 -- Analytical SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 

Matrix Analytical Group 
Analytical and 

Preparation Method / 
SOP Reference 

Containers 

(number, size, and 
type) 

Sample Volume 
(units) 

Preservation 
Requirements 

(chemical, 
temperature, light 

protected) 

Maximum 
Holding Time 

(1) 
(preparation/ 

analysis) 
Aqueous 

(Groundwater and 
Field QA Samples) 

SVOCs (PAHs only) SW-846 
3510C/3520/8270C SIM, 
CA-502/CA-213 

Two 1-liter glass 
amber bottles 

1,000 milliliters Cool to 4 (±2) °C 7 days to 
extraction 40 
days to 
analysis 

Solid (Soil) SVOCs (PAHs only) SW-846 
3540C/3550/8270C,CA-
526/CA-512/CA-204 

One 4-ounce glass 15 grams Cool to 4 (±2) °C 7 days to 
extraction’ 40 
days to 
analysis 

Solid IDW TCLP VOCs(2) SW-846 
1311/3510C/8260B/8270C
/8081A/ 8151B, 
CA-209/CA-510/CA-
502/CA-515/CA-202/CA-
204/CA-302/CA-305 

4-ounce glass 100 grams Cool to 4 (±2) °C 14 days to 
TCLP 
extraction/7 
days to 
extraction for 
SVOC, 40 days 
analysis/ 14 
days for 
volatiles to 
analysis. 

Solid IDW TCLP Metals(2) SW-846 
1311/3010/6010B/ 7470A, 
CA-510/CA-604/CA-615 

4-ounce glass 100 grams Cool to 4 (±2) °C 14 days to 
TCLP 
extraction/180 
days to 
analysis, 28 
days for 
mercury 

Aqueous IDW RCI(2) SW-846 Ch. 7.7.3.2, 
7.3.4.2, 9040C, 1010A / 
CA-708, CA-733, CA-734, 
CA-736 

250 milliliter plastic 100 milliliters -
Cyanide and 
Sulfide, 
25 milliliters - pH, 

Cool to 4 (±2) °C Cyanide-14 
days to 
analysis, 
sulfide- 7 days 
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Matrix Analytical Group 
Analytical and 

Preparation Method / 
SOP Reference 

Containers 

(number, size, and 
type) 

Sample Volume 
(units) 

Preservation 
Requirements 

(chemical, 
temperature, light 

protected) 

Maximum 
Holding Time 

(1) 
(preparation/ 

analysis) 
50 milliliters -
Ignitability 

to analysis, 
Ignitability and 
pH immediately 

Solid IDW RCI(2) SW-846 Ch. 7.7.3.2, 
7.3.4.2, 9045D, 1010A / 
CA-733, CA-734, CA-709, 
CA-736 

4-8 oz glass soil jar 10 grams -
Cyanide and 
Sulfide, 
20 grams - pH, 
50 grams -
Ignitability 

Cool to 4 (±2) °C 14 days 
Cyanide/ to 
analysis7 days 
Sulfide 
analysis 
/immediately 
for Ignitability. 
& pH 

Groundwater TDS SM2540C 250 milliliter plastic 100 milliliters Cool to 4 (±2) °C 7 days to 
analysis 

 

1 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted. 

2 Quality control information is not presented in the following worksheets as these are IDW analyses.  These analyses are presented in this 

worksheet to aid in field sampling. 

SOP = Standard Operating Procedure 
QA = Quality Assurance 
IDW = Investigation-derived waste 
SVOCs = Semivolatile Organic Compounds 
PAH = Polycyclic Aromatic Hydrocarbon 
VOC = Volatile Organic Compound 
TCLP = Toxicity Characteristic Leaching Procedure 
RCI = Reactivity, Corrosivity, Ignitability 
TDS = Total Dissolved Solids 
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SAP Worksheet No. 20 -- Field Quality Control Sample Summary Table 

(UFP-QAPP Manual Section 3.1.1) 
 

Matrix Analytical 
Group 

Concentration
Level 

No. of 
Samples 2 

No. of  
Field 

Duplicates3 

No. of 
MS/MSDs1

No. of 
Equip. 
Blanks 

Total No. 
of 

Samples 
to Lab4 

Solid PAHs Low to Moderate 28 3 2 1 32 

Groundwater PAHs Low to Moderate 3 1 1 1 6 

Solid IDW TCLP 
Organics 

Low to Moderate 1 NA NA NA 1 

Solid IDW TCLP Metals Low to Moderate 1 NA NA NA 1 

Solid IDW RCI Low to Moderate 1 NA NA NA 1 

Aqueous 
IDW 

TCLP 
Organics 

Low to Moderate 1 NA NA NA 1 

Aqueous 
IDW TCLP Metals Low to Moderate 1 NA NA NA 1 

Aqueous 
IDW RCI Low to Moderate 1 NA NA NA 1 

 
Matrix Spike/Matrix Spike Duplicates (MS/MSDs) will be collected at a frequency of 1 per 20 samples. 
1 Although the MS/MSD is not a field QC it is included here because location determination is often established in the field. 
2 Minimum number of samples.  Additional samples may be collected at different depths at the same location, with each discrete sampling depth counting 
as a separate sampling location or station. 
3 Duplicates will be collected at a frequency of 1 per 10 samples. 
4 Total number of samples does not include MS/MSD samples. 
 
Note:  Field sample identifications are provided in Worksheet No. 18.  QC sample identifications will be in accordance with SOP-02 (Sample Identification 
Nomenclature). 
IDW = Investigation-derived waste 
PAH = Polycyclic Aromatic Hydrocarbon 
TCLP = Toxicity Characteristic Leaching Procedure 
RCI = Reactivity, Corrosivity, Ignitability 
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SAP Worksheet No. 21 -- Project Sampling SOP References Table 

(UFP-QAPP Manual Section 3.1.2) 
 

Reference 
Number 

Title, Revision Date and / or 
Number 

Originating 
Organization of 
Sampling SOP 

Equipment Type 
Modified for 

Project Work? 
(Y/N) 

Comments 

SOP-01 Sample Labeling TtNUS NA N SOP Contained in 
Appendix B 

SOP-02 Sample Identification Nomenclature TtNUS NA N SOP Contained in 
Appendix B 

SOP-03 Sample Custody and Documentation of 
Field Activities TtNUS NA N SOP Contained in 

Appendix B 

SOP-04 Decontamination of Field Sampling 
Equipment TtNUS NA N SOP Contained in 

Appendix B 

SOP-05 Soil Coring and Sampling Using Hand 
Auger Techniques TtNUS NA N SOP Contained in 

Appendix B 

SOP-09 Management of Investigation-Derived 
Waste TtNUS NA N SOP Contained in 

Appendix B 

SOP-10 Borehole and Soil Sample Logging TtNUS NA N SOP Contained in 
Appendix B 

SOP-11 Sample Preservation, Packaging, and 
Shipping TtNUS NA N SOP Contained in 

Appendix B 

SOP-15 Monitoring Well Development TtNUS NA N SOP Contained in 
Appendix B 

SOP-16 Temporary Monitoring Well Installation TtNUS NA N SOP Contained in 
Appendix B 

SOP-17 Low-Flow Well Purging and 
Stabilization TtNUS NA N SOP Contained in 

Appendix B 

SOP-18 Groundwater Sampling TtNUS NA N SOP Contained in 
Appendix B 

SOP = Standard Operating Procedure 
NA = Not applicable 
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SAP Worksheet No. 22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

(UFP-QAPP Manual Section 3.1.2.4) 

 

Field 
Equipment Activity1 Frequency Acceptance 

Criteria 
Corrective 

Action Resp. Person SOP 
Reference Comments 

GPS Positioning Beginning and 
end of each day 

used 

Accuracy: sub-
meter horizontal 

dilution of 
precision 

(HDOP)<3, 
number of 

satellites at least 
six 

Wait for better 
signal, replace 
unit, or choose 

alternate 
location 

technique 

FOL NA Follow 
manufacturers 

guidance 

Multi-
Parameter 

Water Quality 
Meter 

Calibrated in 
accordance with 
manufacturer's 
specifications 

Prior to daily 
use 

Prepared 
standards 

Operator 
correction or 
replacement 

FOL NA Follow 
manufacturers 

guidance 

Water Level 
Indicator 

Testing Once upon 
receipt from 

vendor 

0.01-foot 
accuracy 

Operator 
correction or 
replacement 

FOL NA Follow 
manufacturers 

guidance 
1 Activities may include: calibration, verification, testing, maintenance. 
GPS = Global Positioning 
SOP = Standard Operating Procedure 
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SAP Worksheet No. 23 -- Analytical SOP References Table 

(UFP-QAPP Manual Section 3.2.1) 

 

Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening 

Data 

Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 

Work? (1) 

(Y/N) 

CA-101 Equipment Maintenance, 08/09, Revision 8. Definitive Various Various Katahdin Analytical 
Services, Inc. N 

CA-103 Balance Calibration, 08/09, Revision 6. Definitive Various Various Katahdin Analytical 
Services, Inc. N 

CA-213 
Analysis of semivolatile organic compounds 
by: SW-846 8270 – Modified for Selective 
Ion Monitoring (SIM) 08/09, Revision 7. 

Definitive Water PAHs 

Gas 
Chromatography/ 

Mass Spectroscopy 
(GC/MS) 

Katahdin Analytical 
Services, Inc. N 

CA-204 
Analysis of semivolatile organic compounds 
by Capillary Column GC/MS: SW-846 
Method 8270, 08/09, Revision 11. 

Definitive Soil PAHs GC/MS Katahdin Analytical 
Services, Inc. N 

CA-502 
Preparation Of Aqueous Samples For 
Extractable Semivolatile Analysis, 10/09, 
Revision 6. 

Definitive Water PAH 
Extraction 

Separatory Funnel 
Extractior 

Katahdin Analytical 
Services, Inc. N 

CA-512 

Preparation Of Sediment/Soil Samples By 
Sonication Using Method 3550 For 
Subsequent Extractable Semi-Volatiles 
Analysis, 02/09, Revision 7. 

Definitive Soil PAH 
Extraction Ultrasonic Extractor Katahdin Analytical 

Services, Inc. N 

CA-526 

Preparation Of Sediment/Soil Samples By 
Soxhlet Extraction Using Method 3540 For 
Subsequent Extractable Semivolatile 
Analysis, 08/09, Revision 6. 

Definitive Soil PAH 
Extraction Soxhlet Extractor Katahdin Analytical 

Services, Inc. N 

CA-719 
Total Dissolved Solids (Filterable Residue) 
by EPA Method 160.1 and Standard 
Methods 2540 C 

Definitive Water 
TDS Drying Oven Katahdin Analytical 

Services, Inc. N 

Katahdin 
SD-902 

Sample Receipt and Internal Control, 08/09, 
Revision 8. Definitive Various NA Katahdin Analytical 

Services, Inc. N 

Katahdin 
SD-903 Sample Disposal, 05/09, Revision 4. Definitive Various NA Katahdin Analytical 

Services, Inc. N 
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SAP Worksheet No. 24 -- Analytical Instrument Calibration Table  

(UFP-QAPP Manual Section 3.2.2) 

 

Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action 

Person 
Responsible for 

Corrective Action 
SOP Reference 

GC/MS PAHs (full 
scan) 

Initial Calibration - A 
minimum 5-point 
calibration is required. 

Instrument receipt, 
instrument change 
(new column, source 
cleaning, etc.), when 
continuing calibration 
verification (CCV) is 
out of criteria.  Six-
point initial calibration 
for all analytes. 

System Performance Check 
Compound (SPCC)  average 
response factors (RFs) must be 
>0.050;Percent relative standard 
deviation (%RSD) must be <30 
for the calibration check 
compounds (CCCs);  
%RSD must be < 15% for all 
other compounds. 
If not met:  
Option 1) Linear least squares 
regression: r must be ≥ 0.995 
Option 2) Non-linear regression: 
coefficient of determination 
(COD) r2  must be ≥ 0.99 (6 
points for second order). 

Recalibrate and/or perform the 
necessary equipment 
maintenance.  Check the 
calibration standards.  
Reanalyze the affected data. 

Analyst/Supervisor CA-204 

Initial Calibration 
Verification (ICV) 

Once after each initial 
calibration. 

Percent recoveries (%Rs) of 
individual compounds must be 
within 75 -125%. 

Identify source of problem, 
correct, repeat calibration, 
rerun samples. 

Analyst/Supervisor 

CCV Analyze a standard at 
the beginning of each 
12-hour shift after a 
decafluorotriphenylph
osphine (DFTPP) 
tune. 

SPCC RFs must be >0.050. 
 
%Ds for all target compounds 
and surrogates must be ≤ 20%. 

Recalibrate and/or perform the 
necessary equipment 
maintenance.  Check the 
calibration standards.  
Reanalyze the affected data. 

Analyst/Supervisor 

Tune verification - 
DFTPP 

Every 12 hours Criteria listed in section 7.4 
current revision of SOP CA-213. 

Retune and/or clean source. Analyst, Supervisor 

GC/MS PAHs (SIM) Initial Calibration - A 
minimum 5-point 
calibration is required. 

Instrument receipt, 
instrument change 
(new column, source 
cleaning, etc.), when 
CCV is out of criteria.  
Six-point initial 
calibration for 
all analytes. 

SPCC  average RFs must be 
>0.010;%RSD must be <30 for 
the CCCs;  
%RSD must be < 15% for all 
other compounds. 
If not met:  
Option 1) Linear least squares 
regression: r must be ≥ 0.995 

Recalibrate and/or perform the 
necessary equipment 
maintenance.  Check the 
calibration standards.  
Reanalyze the affected data. 

Analyst/Supervisor CA-213 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action 

Person 
Responsible for 

Corrective Action 
SOP Reference 

Option 2) Non-linear regression: 
COD r2  must be ≥ 0.99 (6 points 
for second order). 

ICV Once after each initial 
calibration. 

%Rs of individual compounds 
must be within 75 -125%. 

Identify source of problem, 
correct, repeat calibration, 
rerun samples. 

Analyst/Supervisor 

CCV Analyze a standard at 
the beginning of each 
12-hour shift after a 
DFTPP tune. 

SPCC RFs must be >0.010. 
 
%Ds for all target compounds 
and surrogates must be ≤ 30%. 

Recalibrate and/or perform the 
necessary equipment 
maintenance.  Check the 
calibration standards.  
Reanalyze the affected data. 

Analyst/Supervisor 

Tune verification- 
DFTPP 

Every 12 hours Criteria listed in section 7.4 
current revision of  SOP CA-213. 

Retune and/or clean source. Analyst, Supervisor 

Total Dissolved Solids Balance Verification Every day before use. Within criteria specified in SOP 
CA-102. 

Investigate problem.  Do not 
use balance until verification 
has passed. 

 Analyst, Supervisor CA-719 

 

SOP = Standard Operating Procedure 
SIM = Selective Ion Monitoring 
PAH = Polycyclic Aromatic Hydrocarbon 
TDS = Total Dissolved Solids 
GC/MS = Gas Chromatography/Mass Spectrometer 
NA = Not applicable 



 
NALF Cabaniss Skeet Range RI 

UFP SAP 
Revision:  0 

Date: October 2010 
Worksheet No. 25 

Page 74 of 97 
 

5229s  CTO 0135 

SAP Worksheet No. 25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table  

(UFP-QAPP Manual Section 3.2.3) 

Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 

Action 
Responsible 

Person 
SOP 

Reference 
GC/MS scan 
and SIM 

Check pressure 
and gas supply 
daily. Manual 
tune if DFTPP 
not in criteria, 
change septa as 
needed, change 
liner as needed, 
cut column as 
needed. Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP 

PAHs Ion source, 
injector liner, 
column, column 
flow  

Prior to initial 
calibration 
and/or as 
necessary. 

Acceptable 
Calibration or 
Calibration 
Verification  

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification 

Analyst/ Supervisor   Katahdin SOP 
CA-204 and CA-
213 

 

SOP = Standard Operating Procedure 
SIM = Selective Ion Monitoring 
PAH = Polycyclic Aromatic Hydrocarbon 
GC/MS = Gas Chromatography/Mass Spectrometer 
DFTPP = Decafluorotriphenylphosphine 
NA = Not applicable 
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SAP Worksheet No. 26 -- Sample Handling System 

(UFP-QAPP Manual Appendix A) 
 

SAMPLE HANDLING SYSTEM 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization):  FOL or designee/TtNUS 

Sample Packaging (Personnel/Organization):  FOL or designee / TtNUS 

Coordination of Shipment (Personnel/Organization):  FOL or designee / TtNUS 

Type of Shipment/Carrier:  Federal Express 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization):  Sample Custodians/Katahdin Analytical Services 

Sample Custody and Storage (Personnel/Organization):  Sample Custodians/ Katahdin Analytical Services 

Sample Preparation (Personnel/Organization):  Extraction Lab, Katahdin Analytical Services 

Sample Determinative Analysis (Personnel/Organization):  Gas Chromatography/Mass Spectrometry Lab, Katahdin Analytical Services 

SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection):  60 days from receipt of samples. 

Sample Extract/Digestate Storage (No. of days from extraction/digestion):  3 months from sample digestion/extraction 

Biological Sample Storage (No. of days from sample collection):  NA 

SAMPLE DISPOSAL 

Personnel/Organization:  Sample Custodians/ Katahdin Analytical Services 
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SAP Worksheet No. 27 -- Sample Custody Requirements Table 

(UFP-QAPP Manual Section 3.3.3) 
 

SAMPLE CUSTODY REQUIREMENTS 

Field Chain of Custody 

To ensure the integrity of a sample from collection through analysis, an accurate, written record that 

traces the possession and handling of the sample is necessary.  This documentation is referred to as the 

chain-of-custody form.  Chain-of-custody begins at the time of sample collection.  A sample is under 

custody if any of the following conditions apply: 

 

• It is in the owner’s actual possession 

• It is in the owner’s view, after being in his/her physical possession, 

• It was in the owner’s possession and was locked or sealed up to prevent tampering, 

• It is in a secure area. 

 

Custody documentation is designed to provide documentation of preparation, handling, storage, and 

shipping of all samples collected.  A multi-part chain-of-custody form is used with each page of the form 

signed and dated by the recipient of a sample or portion of sample.  The person releasing the sample and 

the person receiving the sample each will retain a copy of the chain-of-custody form each time a sample 

transfer occurs. 

 

Preservation of the integrity of the samples collected during the RI will be the responsibility of identified 

persons from the time the samples are collected until the samples, or their derived data, are incorporated 

into the final report.  Sample custody is described in Worksheet No. 27. 

 

The FOL is responsible for the care and custody of the samples collected until they are delivered to the 

laboratory or are entrusted to a carrier.  When transferring samples, the individuals relinquishing and 

receiving them will sign, date, and note the time on the chain-of-custody form.  This form documents the 

sample custody transfer from the sampler to the laboratory, often through another person or agency 

(common carrier).  Field chain-of-custody requirements are provided in SOP-03.  Upon arrival at the 

laboratory, internal sample custody procedures will be followed as defined in the laboratory SOPs 

included in Appendix C. 
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Laboratory Chain of Custody – Katahdin Analytical Services 

The laboratory sample custody procedures (receipt of samples, archiving, and disposal) documented in 

Katahdin Analytical Services SOPs will be followed.  Coolers will be received and checked for proper 

temperature. A sample cooler receipt form will be filled out to note conditions and any discrepancies.  The 

chain-of-custody will be checked against the sample containers for correctness. Samples will be logged 

into the laboratory information management system and given a unique log number which can be tracked 

through processing.  The client will be notified of any problems. 
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SAP Worksheet No. 28 -- Laboratory QC Samples Table 

(UFP-QAPP Manual Section 3.4) 

 
Matrix Soil Samples      
Analytical Group PAHs      
Analytical 
Method/ SOP 
Reference 

SW846 8270C / Katahdin 
SOP CA-204 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

QC Sample Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible for 

Corrective Action 
Data Quality 

Indicator (DQI) 
Measurement 
Performance 

Criteria 

Method Blank One per preparation batch 
of 20 or fewer samples of 
similar matrix. 

No analytes > ½ 
LOQ. 

Investigate source of 
contamination. Evaluate the 
samples and associated QC: 
if the blank results are above 
the LOQ, then report sample 
results which are < the LOQ 
or > 10X the blank 
concentration.  Re-prepare 
and analyze the method blank 
and all samples processed 
with the contaminated blank. 

Analyst, Department 
Manager, QA Officer 

Accuracy / Bias / 
Contamination 

See Method/SOP 
QC Acceptance 
Limits. 

Laboratory 
Control Sample 
(LCS) 

One per preparation batch 
of 20 or fewer samples of 
similar matrix. 

Katahdin statistically 
derived acceptance 
limits.  Limits are 
provided in Appendix 
C. 

Reextract and reanalyze all 
associated samples for 
affected analyte. 

Analyst, Department 
Manager, QA Officer 

Accuracy / Bias See Method/SOP 
QC Acceptance 
Limits. 

MS/MSD One per preparation batch 
of 20 or fewer samples of 
similar matrix. 

Katahdin statistically 
derived acceptance 
limits.  Limits are 
provided in Appendix 
C. 

CA will not be taken for 
samples when recoveries are 
outside limits and surrogate 
and LCS criteria are met.  If 
both the LCS and MS/MSD 
are unacceptable, then re-
prepare and analyze the 
samples and QC. 

Analyst, Department 
Manager, QA Officer 

Accuracy / Bias See Method/SOP 
QC Acceptance 
Limits. 
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Matrix Soil Samples      
Analytical Group PAHs      
Analytical 
Method/ SOP 
Reference 

SW846 8270C / Katahdin 
SOP CA-204 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

QC Sample Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible for 

Corrective Action 
Data Quality 

Indicator (DQI) 
Measurement 
Performance 

Criteria 

Internal standard 
Six per every sample, 
standard, and QC 
sample: 

1,4-Dichlorobenzene-d4 
Naphthalene-d8  
Acenaphthene-d10 
Phenanthrene-d10 
Chrysene-d12 
Perylene-d12 

Retention time ± 30 
seconds from 
retention time of the 
midpoint standard in 
the initial calibration: 
extracted ion current 
profile area within -
50 to + 100% of 
initial midpoint 
standard. 

Inspect MS or GC for 
malfunctions: mandatory 
reanalysis of samples 
analyzed while system was 
malfunctioning.  If reanalysis 
confirms matrix 
interference,then report 
sample and narrate. 

Analyst, Department 
Manager, QA Officer 

Accuracy / Bias See Method/SOP 
QC Acceptance 
Limits. 

Surrogates Six added to all field and 
QC samples. 

Katahdin statistically 
derived acceptance 
limits. 
%R: 
Soil 
2-Fluorophenol 43-
99 
Phenol-d6 53-98 
Nitrobenzene-d5 47-
100 
2-Fluorobiphenyl 49-
114 
2,4,6-
Tribromophenol 44-
111 
Terphenyl-d14 58-
140 

(1) Check chromatogram for 
interference; if found, then 
flag data.  
(2) If not found, then check 
instrument performance; if 
problem is found, then correct 
and reanalyze. 
(3) If still out, then re-extract 
and analyze sample. 
(4) If reanalysis is not 
compliant, then flag data. 

Analyst, Department 
Manager, QA Officer 

Accuracy / Bias See Method/SOP 
QC Acceptance 
Limits. 
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Matrix Aqueous Samples      
Analytical Group SIM PAHs      
Analytical 
Method/ SOP 
Reference 

SW846 8270C / 
Katahdin SOP CA-213 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

QC Sample Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible for 

Corrective Action 
Data Quality 

Indicator (DQI) 
Measurement Performance 

Criteria 

Method Blank One per preparation 
batch of 20 or fewer 
samples of similar 
matrix. 

No analytes > ½ LOQ. Investigate source of 
contamination. Evaluate the 
samples and associated 
QC: if the blank results are 
above the LOQ, then report 
sample results which are < 
theLOQ or > 10X the blank 
concentration.  Re-prepare 
and analyze the method 
blank and all samples 
processed with the 
contaminated blank. 

Analyst, Department Manager, 
QA Officer 

Accuracy / Bias / 
Contamination 

See Method/SOP QC 
Acceptance Limits. 

LCS One per preparation 
batch of 20 or fewer 
samples of similar 
matrix. 

Katahdin statistically 
derived acceptance 
limits.  Limits are 
provided in Appendix C. 

Reextract and reanalyze all 
associated samples for 
affected analyte. 

Analyst, Department Manager, 
QA Officer 

Accuracy / Bias See Method/SOP QC 
Acceptance Limits. 

MS/MSD One per preparation 
batch of 20 or fewer 
samples of similar 
matrix. 

Katahdin statistically 
derived acceptance 
limits.  Limits are 
provided in Appendix C. 

CA will not be taken for 
samples when recoveries 
are outside limits and 
surrogate and LCS criteria 
are met.  If both the LCS 
and MS/MSD are 
unacceptable, re-prepare 
and analyze the samples 
and QC. 

Analyst, Department Manager, 
QA Officer 

Accuracy / Bias See Method/SOP QC 
Acceptance Limits. 

Internal standard Every sample, 
standard, and QC 
sample. 

Retention time ± 30 
seconds from retention 
time of the midpoint 
standard in the initial 
calibration: extracted ion 
current profile area within 
-50 to + 100% of initial 
midpoint standard. 

Inspect MS or GC for 
malfunctions: mandatory 
reanalysis of samples 
analyzed while system was 
malfunctioning.  If 
reanalysis confirms matrix 
interference, report sample 
and narrate. 

Analyst, Department Manager, 
QA Officer 

Accuracy / Bias See Method/SOP QC 
Acceptance Limits. 

Surrogates Three added to all 
field and QC samples. 

Katahdin statistically 
derived acceptance 
limits. 

(1) Check chromatogram 
for interference; if found, 
flag data.  

Analyst, Department Manager, 
QA Officer 

Accuracy / Bias See Method/SOP QC 
Acceptance Limits. 
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Matrix Aqueous Samples      
Analytical Group SIM PAHs      
Analytical 
Method/ SOP 
Reference 

SW846 8270C / 
Katahdin SOP CA-213 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

QC Sample Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible for 

Corrective Action 
Data Quality 

Indicator (DQI) 
Measurement Performance 

Criteria 

%R: 
Methylnaphtahlene-d10 
34-110 
Fluorene-d10 46-122 
Pyrene-d10 36-134 

(2) If not found, check 
instrument performance; if 
problem is found, correct 
and reanalyze. 
(3) If still out, re-extract and 
analyze sample. 
(4) If reanalysis is out, flag 
data. 

 
Matrix Water      
Analytical Group Total Dissolved Solids      
Analytical 
Method/ SOP 
Reference 

SM2540C/CA-719  
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
QC Sample Frequency/Number Method/SOP QC 

Acceptance Limits Corrective Action Person(s) Responsible for 
Corrective Action 

Data Quality 
Indicator (DQI) 

Measurement Performance 
Criteria 

Method Blank One per preparation 
batch of 20 or fewer 
samples). 

Must be less than the 
LOQ. 

Investigate source of 
contamination.  Evaluate 
the samples and associated 
QC: i.e. If the blank results 
are above the LOQ, then 
report sample results which 
are <LOQ or > 10X the 
blank concentration.  
Otherwise, re-prepare a 
blank and the associated 
samples. 

Analyst, Supervisor, QA 
Manager 

Accuracy/Bias, 
Contamination 

See Method/SOP QC 

Acceptance Limits. 

Laboratory 
Duplicate 

One sample duplicate 
per ten samples. 

RPD must be <20. Investigate problem and 
reanalyze sample in 
duplicate.  If RPD is still 
>20, then report original 
result with notation. 

Analyst, Supervisor, QA 
Manager 

Precision See Method/SOP QC 

Acceptance Limits. 

LCS One per preparation %R must be 90%-110%. (1) Investigate source of Analyst, Supervisor, QA Accuracy/Bias See Method/SOP QC 
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Matrix Water      
Analytical Group Total Dissolved Solids      
Analytical 
Method/ SOP 
Reference 

SM2540C/CA-719  
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
QC Sample Frequency/Number Method/SOP QC 

Acceptance Limits Corrective Action Person(s) Responsible for 
Corrective Action 

Data Quality 
Indicator (DQI) 

Measurement Performance 
Criteria 

batch of 20 or fewer 
samples). 

problem.  If the LCS 
recovery is high but the 
sample results are <LOQ, 
then narrate.  Otherwise, 
re-prepare the blank and 
the remaining samples. 

Manager Acceptance Limits.
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SAP Worksheet No. 29 -- Project Documents and Records Table 

(UFP-QAPP Manual Section 3.5.1) 

Document Where Maintained 

Sample Collection Documents and Records 
Project Personnel Sign-Off Record 
Field logbook (and sampling notes) 
Field sample forms (e.g. boring logs, sample log sheets, drilling logs, etc.) 
Chain-of-custody records 
Sample shipment airbills 
Equipment calibration logs 
Photographs 
Field Task Modification Forms 
Sampling and Analysis Plan 
Field Sampling SOPs 

TtNUS project file (may include hard copy as well as electronic 
information), results will be discussed in subject document. 

Laboratory Documents and Records 
Sample receipt/log-in forms 
Sample storage records 
Sample preparation logs 
Standard traceability logs 
Equipment calibration logs 
Sample analysis run logs 
Equipment maintenance, testing, and inspection logs 
Reported field sample results 
Reported results for standards, QC checks, and QC samples 
Data completeness checklists 
Sample storage and disposal records 
Telephone logs 
Extraction/clean-up records 
Raw data 
Data Assessment Documents and Records 
Field sampling audit checklist (if an audit is conducted) 
Analytical audit checklist (if an audit is conducted) 
Data validation memoranda 

TtNUS project file (may include hard-copy as well as electronic 
information), long-term data package storage at third-party professional 
document storage firm; results will be discussed in subject document. 
 
Electronic data results will be maintained in a database on a password 
protected Structured Query Language (SQL) server. 

Other Documents 
HASP 
All versions of SAP 
All versions of reports (e.g., SI, RI, FS, etc.) 

All versions of the subject document and all support documents will be 
stored in hard-copy in the TtNUS project file and electronically in the 
server library. 
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SAP Worksheet No. 30 -- Analytical Services Table 
(UFP-QAPP Manual Section 3.5.2.3) 

 

Matrix Analytical 
Group 

Sample 
Locations/ID 

Number 

Analytical 
Method 

Data Package 
Turnaround 

Time 

Laboratory / Organization 

(name and address, contact person 
and  telephone number) 

Backup Laboratory / 
Organization 

(name and address, contact 
person and telephone 

number) 

Aqueous  PAHs See Worksheet 
No. 18 

SW-846 8270C 
SIM 

21 calendar 

days 

Katahdin Analytical 
Services, Inc. 
600 Technology Way 
Scarborough, Maine 04074 
Ms. Kate Zaleski 
207.874.2400 
kzaleski@katahdinlab.com 

NA Soil PAHs See Worksheet 
No. 18 

SW-846 8270C 
(scan) 

 

NA = Not applicable 
PAH = Polycyclic Aromatic Hydrocarbon 
SIM = Selective Ion Monitoring 
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SAP Worksheet No. 31 -- Planned Project Assessments Table 
(UFP-QAPP Manual Section 4.1.1) 

 

Assessment 
Type Frequency 

Internal 
or 

External 

Organization 
Performing 
Assessment 

Person(s) 
Responsible for 

Performing 
Assessment 

(title and organizational 
affiliation) 

Person(s) Responsible 
for Responding to 

Assessment Findings 
(title and organizational 

affiliation) 

Person(s) 
Responsible for 
Identifying and 
Implementing 

Corrective Action 
(CA) 

(title and organizational 
affiliation) 

Person(s) 
Responsible for 

Monitoring 
Effectiveness of CA 

(title and organizational 
affiliation) 

Laboratory 
Systems Audit 

Every 3 
years External DoD ELAP DoD ELAP 

Laboratory QAM or 
Laboratory Manager 
Katahdin Analytical 
Services  

Laboratory QAM or 
Laboratory 
Manager Katahdin 
Analytical Services 

DoD ELAP and 
TtNUS 

Field Sampling 
Systems Audit 

1 per 
contract 
year 

Internal TtNUS TBD TtNUS TOM and FOL 
Auditor and QAM 
TtNUS QAM TtNUS 

 
1 Katahdin has successfully completed the laboratory evaluation process required as part of the DoD QSM.  The DoD ELAP accreditation letter is 
included in Appendix C. 
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SAP Worksheet No. 32 -- Assessment Findings and Corrective Action Responses 
(UFP-QAPP Manual Section 4.1.2) 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) 
Notified of 
Findings 
(name, title, 

organization) 

Timeframe of 
Notification 

Nature of 
Corrective Action 

Response 
Documentation 

Individual(s) 
Receiving 

Corrective Action 
Response 

(name, title, organization) 

Timeframe for 
Response 

Field sampling 
system audit(1) 

Audit checklist [as 
per Navy 
Installation 
Restoration 
Chemical Data 
Quality Manual 
(IRCDQM)] and 
written audit report 

Ken Grim, TtNUS 
TOM; Larry Basilio, 
TtNUS FOL 
Debbie Humbert,  
Program Manager, 
TtNUS; 

Dependant on 
findings; if 
major, a stop 
work maybe 
issued 
immediately; if 
minor, within 
1 week of audit 

Written memorandum Kelly Carper, QAM, 
TtNUS 
TBD, Auditor, TtNUS 
Debbie Humbert,  
Program Manager, 
TtNUS; 

Within 48 hours 
of notification 

Laboratory 
systems audit 

Written audit report Laboratory 
Manager or 
Laboratory QAM, 
Katahdin Analytical 
Services  

Not specified by 
DoD ELAP 

Letter DoD ELAP Specified by DoD 
ELAP 

 
Notes: 

 
1 Audits are scheduled at the TtNUS program level and may or may not include this project. 
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SAP Worksheet No. 33 -- QA Management Reports Table 

(UFP QAPP Manual Section 4.2) 

 

Type of Report 
Frequency 

(daily, weekly monthly, quarterly, 
annually, etc.) 

Projected Delivery 
Date(s) 

Person(s) Responsible 
for Report Preparation 

(title and organizational affiliation)

Report Recipient(s) 
(title and organizational affiliation)

Data validation report Per SDG Completion of data validation DVM or designee TtNUS TOM TtNUS and TtNUS 
project file 

Major analysis problem 
identification (Internal memo) 

When persistent analysis 
problems are detected On the same day QAM TtNUS 

TOM TtNUS, 
QAM TtNUS, 
Program Manager TtNUS and 
project file 

Project monthly progress 
report Monthly for duration of project Monthly TOM TtNUS RPM Navy, project file 

Field progress reports Daily, oral, during the course 
of sampling 

Every day field sampling 
occurs FOL TtNUS TOM TtNUS 

Laboratory QA report 
When significant plan 
deviations result from 
unanticipated circumstances 

On the same day PM Katahdin Analytical 
Services  

QAM or Project Chemist 
TtNUS, project file 

 
DVM – Data Validation Manager 
FOL – Field Operations Leader 
QAM – Quality Assurance Manager 
TOM – Task Order Manager 
SDG – Sample Delivery Group 
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SAP Worksheet No. 34 -- Verification (Step I) Process Table 

(UFP-QAPP Manual Section 5.2.1) 

 

Verification Input Description Internal / 
External 

Responsible for Verification 
(name, organization) 

Chain-of-custody forms 

A TtNUS representative will review and sign the chain-of-
custody form to verify that all samples listed are included in 
the shipment to the laboratory and that the sample information 
is accurate.  The forms will be signed by the sampler and a 
copy will be retained for the project file, the Project Manager, 
and the data validators. 
 
The laboratory sample custodian will review the sample 
shipment for completeness and integrity and will sign 
accepting the shipment.  The data validators will check that 
the chain-of-custody form was signed/dated by the TtNUS 
FOL or designee relinquishing the samples and also by the 
laboratory sample custodian receiving the samples for 
analyses. 

Internal 
 
 
 
 
 

Internal/ 
External 

TtNUS, field personnel 
 
 
 
 
 
1 - Laboratory sample custodian, 
Katahdin 
2 - Project Chemist or Data 
Validators, TtNUS 

Sample tables Verify that all proposed samples listed in the SAP tables have 
been collected. Internal FOL, field personnel, TtNUS 

Sample log sheets Verify that information recorded in the log sheets is accurate 
and complete. Internal FOL, field personnel, TtNUS 

Sample coordinates 
Verify that sample locations are correct and in accordance 
with the SAP proposed locations.  Take into account the 
potential for locations to have been updated. 

Internal FOL, field personnel, TtNUS 

Field QC samples Check that field QC samples listed in Worksheet No. 20 were 
collected as required. Internal FOL, field personnel, TtNUS 

Analytical data package 

All analytical data packages will be verified internally for 
completeness by the laboratory performing the work.  The 
laboratory QAM will sign the case narrative for each data 
package. 
 

Internal 
 
 
 
 

Laboratory QAM, Katahdin 
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Verification Input Description Internal / 
External 

Responsible for Verification 
(name, organization) 

The data package will be verified for completeness by TtNUS 
data validators.  Missing information will be requested from 
the laboratory, and validation will be suspended until missing 
data are received.  This occurs as part of the data validation 
process 

External Project Chemist or Data 
Validators, TtNUS 

Analytical data package 
and Electronic data 
deliverables 

The electronic data will be verified against the chain-of-
custody and hard copy data package for accuracy and 
completeness. Laboratory analytical results will be verified 
and compared to the electronic analytical results for accuracy.  
Sample results will be evaluated for laboratory contamination 
and will be qualified for false positives using the laboratory 
method/preparation blank summaries.  Positive results 
reported between the method detection limit and the reporting 
limit will be qualified as estimated.  Extraneous laboratory 
qualifiers will be removed from the validation qualifier. 

External Data Validators, TtNUS 

 
Fixed base laboratory data will be subject to full data validation.  Verification includes field data verification and laboratory data verification.  Verification inputs as 

per this worksheet will be checked. 
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SAP Worksheet No. 35 -- Validation (Steps IIa and IIb) Process Table 

(UFP-QAPP Manual Section 5.2.2) (Figure 37, page 110 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual) 

 

Step IIa / IIb Validation Input Description Responsible for Validation 
(name, organization) 

IIa 
Field SOPs/Field 

Logs/Sample 
Collection Logs 

Ensure that all sampling SOPs were followed.  Verify that deviations have 
been documented and Measurement Performance Criteria (MPC) have 
been achieved.  Particular attention will be given to verify that samples 
were correctly identified, that sampling location coordinates are accurate, 
and that documentation establishes an unbroken trail of documented 
chain-of-custody from sample collection to report generation.  Verify that 
the correct sampling and analytical methods/SOPs were applied.  Verify 
that the sampling plan was implemented and carried out as written and 
that any deviations are documented. 

Designee, TtNUS 

IIa Analytical SOPs Ensure that all laboratory SOPs were followed.  Verify that the correct 
analytical methods/SOPs were applied. Data Validators, TtNUS 

IIa Documentation of 
Method QC Results 

Establish that all method QC samples were analyzed and in control as 
listed in the analytical SOPs.  If method QA is not in control, the 
laboratory will contact TtNUS for guidance prior to report preparation. 

Data Validators, TtNUS 

IIa Chain-of-custody 
forms 

Ensure that the custody and integrity of the samples were maintained 
from collection to analysis and that custody records are complete and any 
deviations are recorded. 

Project Chemist or Data 
Validators, TtNUS 

IIa Holding times 

Review that the samples were shipped and stored at the required 
temperature and sample pH values for chemically preserved samples 
meet the requirements listed in Worksheet No. 19.  Ensure that the 
analyses were performed within the holding times listed in Worksheet No. 
19. 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb Laboratory Data 
Results for Accuracy 

Ensure that the laboratory QC samples listed in Worksheet No. 28 were 
analyzed and that the MPC listed in Worksheet No. 12 were met for all 
field samples and QC analyses.  Check that specified field QC samples 
were collected and analyzed and that the analytical quality control criteria 
set up for this project were met. 

Project Chemist or Data 
Validators, TtNUS 
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Step IIa / IIb Validation Input Description Responsible for Validation 
(name, organization) 

IIa/IIb 
Field and Laboratory 
Duplicate Analyses 

for Precision 

Check field sampling precision by calculating the RPD for field duplicate 
and triplicate samples.  Check the laboratory precision by reviewing the 
RPD or percent difference values from laboratory duplicate analyses, 
matrix spike/matrix spike duplicates, and LCS.  Ensure compliance with 
the methods and project MPC accuracy goals listed in Worksheet No. 12. 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb Sample Results for 
Representativeness 

Check that the laboratory recorded the temperature at sample receipt and 
the pH of chemically preserved samples to ensure sample integrity from 
sample collection to analysis. 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb PALs 

Discuss the impact on matrix interferences or sample dilutions performed 
because of the high concentration of one or more contaminant on the 
other target compounds reported as not-detected.  Document this 
usability issue and inform the TOM. 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb Data Validation 
Report 

Summarize deviations from methods, procedures, or contracts.  Qualify 
data results based on method or QC deviation and explain all the data 
qualifications.  Print a copy of the project database qualified data 
depicting data qualifiers and data qualifiers codes that summarize the 
reason for data qualifications. 
Determine if the data met the MPC and determine the impact of any 
deviations on the technical usability of the data. 

Project Chemist or Data 
Validators, TtNUS 

IIa, IIb SAP QC Sample 
Documentation 

Ensure that all QC samples specified in the SAP were collected and 
analyzed and that the associated results were within prescribed SAP 
acceptance limits.  Ensure that QC samples and standards prescribed in 
analytical SOPs were analyzed and within the prescribed control limits.  If 
any significant QC deviations occur, the laboratory shall have contacted 
the TtNUS TOM. 

Designee, TtNUS 
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Step IIa / IIb Validation Input Description Responsible for Validation 
(name, organization) 

IIa, IIb 
Documentation of 
Analytical Reports 
for Completeness 

Ensure that the chain-of-custody form generated in the field to delivery of 
analytical data that the required analytical samples have been collected, 
appropriate sample identifications have been used, and correct analytical 
methods have been applied.  Validator will verify that elements of the data 
package required for validations are present, and if not, the laboratory will 
be contacted and the missing information will be requested.  Validation 
will be performed as per Worksheet 36.  Check that all data have been 
transferred correctly and completely to the final Structured Query 
Language (SQL) database. 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb PALs 
Review and add PALs to the laboratory electronic data deliverable (EDD).  
Flag samples and notify TtNUS TOM of samples that exceed PALs as 
listed on Worksheet 15. 

Designee, TtNUS 

IIb Project QLs for 
sensitivity Ensure that the project QLs listed in Worksheet No. 15 were achieved. Project Chemist or Data 

Validators, TtNUS 

IIb Analytical Data 
Deviations 

Determine the impact of any deviation from sampling or analytical 
methods and SOPs requirements and matrix interferences effect on the 
analytical results. 

Project Chemist or Data 
Validators, TtNUS 

Note: Fixed base laboratory analytical data will be subject to full data validation. 
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SAP Worksheet No. 36 -- Analytical Data Validation (Steps IIa and IIb) Summary Table 
(UFP-QAPP Manual Section 5.2.2.1) 

 

Step IIa / IIb Matrix Analytical Group Validation Criteria 
Data Validator 

(title and organizational 
affiliation) 

IIa and IIb Aqueous and Soil PAHs 

Method-specific criteria for 
SW-846 8270C (SIM and 
scan) listed in Worksheets # 
12, # 15, # 24, and # 28, 
TRRP 13, and DOD QSM will 
be used.  If not included in 
Worksheet #12, #15, #24 or 
#28, the logic outlined in 
USEPA CLP National 
Functional Guidelines for 
Organic Data Review 
USEPA-540/R-99-008, 
October 1999 will be used to 
apply qualifiers to data. 

Project Chemist or Data 
Validator, TtNUS 
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SAP Worksheet No. 37 -- Usability Assessment 
(UFP-QAPP Manual Section 5.2.3) 

 

Data Usability Assessment 
 

The usability of the data directly affects whether project objectives can be achieved.   The following 

characteristics will be evaluated at a minimum.  The results of these evaluations will be included in the 

project report.  The characteristics will be evaluated for multiple concentration levels if the evaluator 

determines that this is necessary.  To the extent required by the type of data being reviewed, the 

assessors will consult with other technically competent individuals to render sound technical assessments 

of these data characteristics: 

 

Completeness 
o For each matrix that was scheduled to be sampled, the FOL acting on behalf of the project team 

will prepare a table listing planned samples/analyses to collected samples/analyses.  If deviations 

from the scheduled sample collection or analyses are identified, the TtNUS TOM and risk 

assessor will determine whether the deviations compromise the ability to meet project objectives.  

If they do, the TtNUS TOM will consult with the Navy RPM and other project team members, as 

necessary (determined by the Navy RPM), to develop appropriate corrective actions. 

 

Precision 
o The Project Chemist acting on behalf of the project team will determine whether precision goals 

for field duplicates and laboratory duplicates were met.  This will be accomplished by comparing 

duplicate results to precision goals identified in Worksheets Nos. 12 and 28.  This will also include 

a comparison of field and laboratory precision with the expectation that field duplicate results will 

be no less precise than laboratory duplicate results.  If the goals are not met, or data have been 

flagged as estimated (J qualifier), limitations on the use of the data will be described in the project 

report. 

 

Accuracy 
o The Project Chemist acting on behalf of the project team will determine whether the 

accuracy/bias goals were met for project data.  This will be accomplished by comparing percent 

recoveries of LCS, MS, MSD, and surrogate compounds to accuracy goals identified in 

Worksheet No. 28.  This assessment will include an evaluation of field and laboratory 

contamination; instrument calibration variability; and analyte recoveries for surrogates, matrix 

spike, and laboratory control samples.  If the goals are not met, limitations on the use of the data 
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will be described in the project report.  Bias of the qualified results and a description of the impact 

of identified non-compliances on a specific data package or on the overall project data will be 

described in the project report. 

 

Representativeness 
o A project scientist identified by the TtNUS TOM and acting on behalf of the project team will 

determine whether the data are adequately representative of intended populations, both spatially 

and temporally.  This will be accomplished by verifying that samples were collected and 

processed for analysis in accordance with the SAP, by reviewing spatial and temporal data 

variations, and by comparing these characteristics to expectations.  The usability report will 

describe the representativeness of the data for each matrix and analytical fraction.  This will not 

require quantitative comparisons unless professional judgment of the project scientist indicates 

that a quantitative analysis is required. 

 

Comparability 
o The Project Chemist acting on behalf of the project team will determine whether the data 

generated under this project are sufficiently comparable to historical site data generated by 

different methods and for samples collected using different procedures and under different site 

conditions.  This will be accomplished by comparing overall precision and bias among data sets 

for each matrix and analytical fraction.  This will not require quantitative comparisons unless 

professional judgment of the Project Chemist indicates that such quantitative analysis is required. 

 

Sensitivity 
o The Project Chemist acting on behalf of the project team will determine whether project sensitivity 

goals listed in Worksheet No. 15 are achieved.  The overall sensitivity and LOQs from multiple 

data sets for each matrix and analysis will be compared.  If sensitivity goals are not achieved, the 

limitations on the data will be described.  The Project Chemist will enlist the help of the project 

risk assessor to evaluate deviations from planned sensitivity goals. 

 

Project Assumptions and Data Outliers 
o The TtNUS TOM and designated team members will evaluate whether project assumptions were 

valid.  This will typically be a qualitative evaluation but may be supported by quantitative 

evaluations.  The type of evaluation depends on the assumption being tested.  Quantitative 

assumptions include assumptions related to data distributions (e.g., Normal versus log-normal) 

and estimates of data variability.  Potential outliers will be removed if a review of the associated 

documentation indicates that the results have an assignable cause that renders them inconsistent 
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with the rest of the data.  During this evaluation, the team will consider whether outliers could be 

indications of unanticipated site conditions. 

 

Describe the evaluative procedures used to assess overall measurement error associated with the 
project: 
 

After completion of the data validation, the data and data quality will be reviewed to determine whether 

sufficient data of acceptable quality are available for decision making.  In addition to the evaluations 

described above, a series of inspections and statistical analyses will be performed to estimate these 

characteristics.  The statistical evaluations will include simple summary statistics for target analytes, such 

as maximum concentration, minimum concentration, number of samples exhibiting non-detected results, 

number of samples exhibiting positive results, and the proportion of samples with detected and non-

detected results.  The project team members identified by the TOM will assess whether the data 

collectively support the attainment of project objectives.  They will consider whether any missing or 

rejected data have compromised the ability to make decisions or to make the decisions with the desired 

level of confidence.  The data will be evaluated to determine whether missing or rejected data can be 

compensated by other data.  Although rejected data will generally not be used, there may be reason to 

use them in a weight of evidence argument, especially when they supplement data that have not been 

rejected.  If rejected data are used, their use will be supported by technically defensible rationales. 

 

For statistical comparisons and mathematical manipulations, non-detected values will be represented by 

a concentration equal to one-half the sample-specific reporting limit.  Duplicate results (original and 

duplicate) will not be averaged for the purpose of representing the range of concentrations.  However, the 

maximum concentration of the original and duplicate samples will be used to represent the concentration 

at a particular sampled location. 

 

Identify the personnel responsible for performing the usability assessment: 
 

The TtNUS TOM, Project Chemist, and FOL will be responsible for conducting the listed data usability 

assessments.  The data usability assessment will be reviewed with the Navy RPM, the EPA Project 

Manager, and the TCEQ Project Manager.  The review will take place either in a face to face meeting or a 

teleconference depending on the extent of identified deficiencies.  If no significant deficiencies are 

identified, the data usability assessment will simply be documented in the project report and reviewed 

during the normal document review cycle. 
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Describe the documentation that will be generated during usability assessment and how usability 
assessment results will be presented so that they identify trends, relationships (correlations), and 
anomalies: 
 
The data will be presented in tabular format, including data qualifications such as estimation (J, UJ) or 

rejection (R).  Written documentation will support the non-compliance estimated or rejected data results.  

The project report will identify and describe the data usability limitations and suggest re-sampling or other 

corrective actions, if necessary. 
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ECOLOGICAL RISK SCREENING METHODOLOGY 
 

1.0 INTRODUCTION 
 

The goal of the Ecological Risk Assessment (ERA) will be to determine whether adverse 

ecological impacts are present as a result of exposure to chemicals released to the environment 

through historical activities at the NALF Cabaniss former Skeet Range.  The ERA will contain 

information that enables risk managers to conclude that either ecological risks at the site are 

negligible or that further information is necessary to evaluate potential ecological risks at the site. 

 

The ERA methodology is in accordance with guidance presented in the following documents: 

 

• Final Guidelines for Ecological Risk Assessment (USEPA, 1998). 
 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (USEPA, 1997). 
 

• Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas 

(TNRCC, 2001) 

 
• Update to Guidance for Conducting Ecological Risk Assessments at Remediation Sites in 

Texas RG-263 (Revised) (TCEQ, 2006) 

 

This ERA will consist of Steps 1, 2, and 3a of the eight step USEPA ERA process, and Tier 1 and 

2 of the TCEQ ERA guidance.  The first two screening steps of the USEPA guidance, and 

Elements 1 through 6 of the TCEQ guidance comprise the screening-level ecological risk 

assessment (SERA), where conservative exposure estimates are compared to screening-level 

and threshold toxicity values.  Step 3a of the USEPA guidance is the first step of a baseline 

ecological risk assessment (BERA) and consists of refining the conservative assumptions to 

further focus the ERA on the chemicals and receptors of greatest concern at a site.  This step is 

similar to Element 7 in the TCEQ guidance, which consists of a less conservative analysis.  The 

remaining steps of the ERA process would require revisions to the Sampling and Analysis Plan 

prior to initiation and are not included in this ERA methodology.  These remaining steps generally 

occur after Steps 1, 2, and 3a are completed and are applicable only if proceeding further in the 

BERA process is necessary to better evaluate ecological risks. 
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2.0 PROBLEM FORMULATION 
 
Problem formulation is the first phase of an ERA and discusses the goals and focus of the 

assessment.  It includes general descriptions of the site with emphasis on the habitats and 

ecological receptors present.  This phase also involves characterization of site-related chemicals, 

chemical sources, migration routes, and an evaluation of routes of chemical exposure.  The 

assessment and measures of effects to be evaluated are also selected.  Finally, a conceptual site 

model (CSM) is developed that describes how chemicals associated with the site in question may 

come into contact with ecological receptors. 

 
2.1 Environmental Setting 
 
The objectives of this step are to 1) initially identify and characterize the habitats and ecological 

resources throughout the site, and, 2) describe the likely chemical sources, release mechanisms, 

migration pathways, and the fate of chemicals resulting from site-related activities, as well as 

ecological receptors that could be adversely affected by chemicals. 

 

The former Skeet Range is located in the southeastern corner of NALF Cabaniss, just north of Oso 

Creek.  The former Skeet Range is covered with vegetation.  Target analytes are polycyclic 

aromatic hydrocarbons (PAHs).  Section 10.2 (Worksheet 10) of this SAP presents a more detailed 

site description and list of potential contaminants. 

 

2.2 Potential Exposure Pathways 
 
Terrestrial receptors at the site can be exposed to chemicals in soil.  Surface soil for the purpose 

of this ERA will be soil from the ground surface to a depth of 1 feet.  Several groups of terrestrial 

ecological receptors can be exposed to chemicals in surface soil.  Invertebrates such as 

earthworms are exposed to chemicals while moving through soil, and invertebrates ingest soil 

particles while searching for food.  Plants are exposed to chemicals via direct contact as 

chemicals are absorbed through the roots and may then translocate to different parts of the plants 

(i.e., leaves, seeds). 

 

Small mammals may be exposed to chemicals in soil via several exposure routes.  They may be 

exposed by direct contact as they search for food or burrow into the soil.  Exposure of terrestrial 

wildlife to chemicals in the soil via dermal contact is unlikely to represent a major exposure 

pathway because fur, feathers, and chitinous exoskeletons are expected to minimize transfer of 

chemicals across dermal tissue.  Small mammals can be exposed to chemicals in the soil via 

incidental ingestion of soil, and through ingestion of plants and/or invertebrates that have 

accumulated chemicals from the soil.   
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Terrestrial vertebrates may be exposed to chemicals found in the air via inhalation.  Although this 

pathway is possible, it is not a significant pathway and will not be evaluated in this ERA.   

 

Larger predatory species, such as the red fox and red-tailed hawk, can be exposed (indirectly) to 

chemicals in soil by ingesting prey items such as small mammals that have accumulated 

chemicals from the soil and food items. 

 
2.3 Endpoints 
 
2.3.1 Assessment Endpoints 
 

An assessment endpoint is an explicit expression of the environmental value that is to be 

protected (USEPA, 1997).  The selection of these endpoints is based on the habitats present, the 

migration pathways of chemicals, and the routes that chemicals may take to enter receptors.  

 

For this ERA, the assessment endpoints will include the protection of the following groups of 

receptors from a reduction in growth, survival, and/or reproduction caused by site-related 

chemicals: 

 

• Soil invertebrates 

• Terrestrial vegetation 

• Terrestrial invertivorous birds and mammals 

• Terrestrial herbivorous birds and mammals 

 
The following paragraphs discuss why the above assessment endpoints were selected for this 

ERA. 

 

Soil Invertebrates: Soil invertebrates present at the site aid in the formation of soil, as well as in 

the redistribution and decomposition of organic matter in the soil, and serve as a food source for 

higher trophic-level organisms.  They can also accumulate some contaminants, which can then 

be transferred to the higher trophic-level organisms that consume invertebrates.  

 

Terrestrial Vegetation: Terrestrial vegetation at the site consists of grasses, shrubs, and trees.  

These plant types serve as a food source, provide shade and cover for many organisms, and 

help prevent soil erosion, among other important functions.  They can also accumulate some 

contaminants, which can then be transferred to the higher trophic-level organisms that consume 

plants. 
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Terrestrial Herbivorous Birds and Mammals: Herbivorous birds and mammals (i.e., animals that 

consume only plant tissue) are present at the site.  Their role in the community is essential 

because without them, higher trophic levels could not exist (Smith, 1966).  They may be exposed 

to and accumulate contaminants that are present in the plants they consume, and soil they 

incidentally ingest. 

 

Terrestrial Invertivorous Birds and Mammals: Birds and mammals that consume primarily 

invertebrates are considered first-level carnivores.  They serve as a food source for higher trophic 

level carnivores and may be exposed to and accumulate chemicals present in the food items they 

consume, and soil they incidentally ingest.   

 

As indicated in USEPA (1997), “it is not practical or possible to directly evaluate risks to all of the 

individual components of the ecosystem at a site.  Instead, assessment endpoints focus the risk 

assessment on particular components of the ecosystem that could be adversely affected by 

contaminants from the site.”  Therefore, the ERA will focus on the endpoints that tend to yield the 

highest risks, which will account for endpoints that have lower risks. 

 

Carnivorous birds and mammals generally have large home ranges.  The site covers 

approximately 12 acres of land.  When the size of the site is compared to the home range of top 

carnivores, such as the red-tailed hawk (with an average of 1,692 acres) and the red fox (with an 

average of 1,793 acres), carnivores would receive only a very small portion of their diet from site 

and, therefore, will not be included as receptors in the ERA.  Threshold oral toxicity values for 

reptiles are not available for most chemicals, so risks to reptiles were not quantitatively evaluated.  

With the above factors in mind, reptiles, and carnivores were not selected as assessment 

endpoints.   

 
2.3.2 Measures of Effects 

 

Measures of effects are estimates of biological impacts (i.e., survival, growth and/or reproduction) 

that are used to evaluate the assessment endpoints.  The following measures of effects will be 

used to evaluate the assessment endpoints in this ERA.  

 

• Decreases in survival, growth, and/or reproduction of plants and terrestrial invertebrates will 

be evaluated by comparing measured concentrations of chemicals in surface soil to 

screening values designed to be protective of ecological receptors. 

 

• Decreases in survival, reproduction, and/or developmental effects of birds and mammals will 

be evaluated by comparing the estimated ingested dose of contaminants in surface soil to no-
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observed-adverse-effects levels (NOAELs) and lowest-observed-adverse-effects levels 

(LOAELs) for surrogate wildlife species. 
 
 
Many receptors in the soil environments at the site are adequately described in general 

categories such as soil invertebrates.  This is due to the nature of the threshold values, effects 

values, or criteria typically used to characterize risk for such organisms.  For vertebrate receptors, 

selection of a particular surrogate species is required so that intake through eating and drinking 

can be estimated.  The availability of exposure parameters such as body mass, feeding rate, and 

drinking rate, and the potential for the species or a similar species to be present at the site are 

primary factors in selecting surrogate species.  The following surrogate receptor species will be 

used for the food-chain modeling conducted as part of the ERA: 

 

• White-footed mouse: terrestrial herbivorous mammal 

• Mourning dove: terrestrial herbivorous bird 

• Short-tailed shrew: terrestrial invertivorous mammal 

• American robin: terrestrial invertivorous bird 

 

2.4 Conceptual Site Model 
 
A CSM in ERA problem formulation is a written description of predicted relationships between 

ecological entities and the stressors to which they may be exposed (USEPA, 1998).  The CSM 

consists of two primary components: predicted relationships among stressor, exposure, and 

assessment endpoint response, and a diagram that illustrates the relationships (USEPA, 1998).  

Worksheet 10 in the SAP presents the CSM for the site, and Figure 10-4 in the SAP is a graphic 

illustration of the CSM.  

 

In summary, contamination was released to the soil via several activities.  Plants, soil 

invertebrates, and vertebrates are exposed to chemicals in the surface soil by direct contact 

and/or ingestion of soil and food items.   

 

3.0 ECOLOGICAL EFFECTS EVALUATION 
 
The ecological effects assessment is an investigation of the relationship between the exposure to 

a chemical and the potential for adverse effects resulting from exposure.  In this step, screening 

levels for toxicity of the chemicals to ecological receptors are compiled. 

 
3.1 Terrestrial plants and invertebrates 
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Potential risks to terrestrial plants and invertebrates resulting from exposure to chemicals in 

surface soil will be evaluated by comparing chemical concentrations to ecological screening 

levels.  These toxicity values are expressed in units of concentration because terrestrial plants 

and invertebrates are in direct contact with the soil.  The screening levels consist of the USEPA 

Ecological Soil Screening Levels (Eco SSLs) (USEPA, June 2007) and TCEQ (2006) screening 

levels.  Table 1 presents the screening levels, along with the sources of each screening level. 

 
3.2 Mammals and birds 
 
Risk to wildlife from exposure to chemicals in surface soil will be determined by estimating the 

Chronic Daily Intake (CDI) using food chain models and comparing the CDI to toxicity reference 

values (TRVs) representing acceptable daily doses in mg/kg-day.  The TRVs will be developed 

from NOAELs and LOAELs obtained from wildlife studies.   

 

The NOAELs and LOAELs were obtained from the USEPA Eco SSL document for PAHs 

(USEPA, June 2007).  This Eco SSL document provides both NOAELs and LOAELS for various 

studies, and overall NOAELs for specific chemicals, but the Eco SSL documents do not provide 

overall LOAELs.  Therefore, the geometric mean of the chemical-specific growth and 

reproduction LOAELs from the chemical-specific Eco SSL documents was used as the LOAEL. 

 

Table 2 presents the NOAELs and LOAELs that will be used to develop the TRVs for the test 

species used in the study.  The available literature-based toxicological data are based on animals 

other than the selected indicator species, so in accordance with TNRCC (2001), the allometric 

scaling model based on Sample and Arenal (1999) will be used to derive NOAELs and LOAELs 

for the wildlife species evaluated in the ERA from the NOAELs and LOAELs for the test species.  

The following equation will be used to derive these values: 

 

NOAELw – NOAELt(BWt/BWw)(1-b) 
 

where: 

NOAELw = Toxicity value (mg/kg body weight-day) for selected avian or mammalian 

wildlife species.   

NOAELt =  Toxicity value for avian or mammalian species “t,” test species to 

extrapolate from (e.g., rat) mg/kg body weight-day 

BWt =  Body weight of avian or mammalian test species (kg) 

BWw =  Body weight of avian or mammalian wildlife species (kg) 

b =  Allometric scaling factor that is specific to either birds or mammals (unitless) 
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When a COPC-specific allometric scaling factor is available from Sample and Arenal (1999), it will 

be used to extrapolate toxicity endpoints from known test species’ endpoints to the receptor 

species.  In the absence of COPC-specific allometric scaling factors, default allometric scaling 

factors of 1.2 for birds and 0.94 for mammals will be used, as recommended by Sample and 

Arenal (1999) and the TCEQ (TNRCC, 2001).  Table 3 presents the body weights of the receptor 

species that will be used in the food chain model.  Table 2 presents the body weights for all the 

test species, when available.  The body weights in Table 2 were obtained from the studies 

themselves.  Because the LOAELs are based on the geometric mean of LOAELS from several 

studies, species body weights associated with those values are not available.  Therefore, 

allometric scaling will not be used for those values.   

 

4.0 CHARACTERIZATION OF EXPOSURE 
 

This portion of the ERA includes identification of contaminant concentration data used as the 

exposure point concentrations (EPCs) to represent ecological exposure in various media.  As 

discussed in Section 11.3 (Worksheet 11), the site is being divided into 0.5 acre (or smaller) 

exposure units based on human receptors.  Composite soil samples will be collected in each 

exposure unit to represent an average concentration within that 0.5 acre area.   

 

Terrestrial plants and invertebrates are exposed to chemicals in surface soil through ingestion 

and/or direct contact.  Maximum chemical concentrations across all of the exposure using will be 

used as the EPCs for the initial screening step. 

 

As discussed above, the total exposure dose of terrestrial wildlife to chemicals in soil and 

associated food items such as plants and invertebrates will be estimated using food chain 

models.  Selection of a particular species is required so that intake through ingestion can be 

estimated.  The availability of exposure parameters (i.e., body mass, and ingestion rates) are 

factors in selecting surrogate receptor species.  The surrogate receptor species are provided in 

Section 2.3.2.   

  

All detected chemicals will be included in the food chain model, even if they are not considered 

bioaccumulative chemicals and even if they are detected at concentrations below screening 

levels.     

 

The following equation will be used to calculate the CDI for wildlife receptors: 

 

( ) ( )[ ]
BW

H*Is*CsIf*CfCDI +
=  
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Where: 

 CDI = Chronic daily intake [milligrams per kilogram (mg/kg)-day] 

 Cf = Chemical concentration in food – (see discussion below) 

Cs        = Chemical concentration in surface soil (mg/kg) 

 If = Food ingestion rate [kilograms per day (kg/day)] 

 Is = Incidental surface soil ingestion rate (kg/day) 

H = Portion of food intake from the contaminated area (unitless) 

BW = Body weight (kg) 

 

Table 3 presents the body weights and ingestion rates for each of the receptor species.  

Chemical concentrations in food items of terrestrial invertivorous and herbivorous receptors will 

be calculated using soil-to-invertebrate bioaccumulation factors (BAFs), soil-to-plant BAFs, and 

regression equations from the USEPA Eco SSL Guidance Document (USEPA, 2007) or other 

published sources.  The sources of the BAFs are documented in Table 4.  The following equation 

will be used to calculate the chemical concentration in plants or invertebrates when BAFs are 

used: 

 

BAF*CsCf =  

Where: 

 Cf = Contaminant concentration in food (mg/kg) 

 Cs = Contaminant concentration in surface soil (mg/kg) 

 BAF = Biota-soil bioaccumulation factor (unitless) 

 

Table 3 summarizes the exposure factors that will be used for the food chain model.  The food 

ingestion rates are on a dry weight basis and were obtained or calculated from Nagy (2001).  The 

following input parameters will be used in the dose equations under the conservative screening 

scenario: 

 

• Maximum surface soil concentrations across all of the exposure units 

• Conservative BAFs 

• Conservative receptor body weights and ingestion rate 

 

For refining the conservative exposure assumptions in Step 3a, the following input parameters 

will be used: 

 

• Average surface soil concentrations across contiguous exposure units within the home range 

of the receptor species. 
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• Average BAFs 

• Average receptor body weights and ingestion rates 

 

5.0 RISK CHARACTERIZATION 
 

The risk characterization is the final phase of an ERA, and compares exposure to ecological 

effects.  It is at this phase that the likelihood of adverse effects occurring as a result of exposure 

to a stressor is evaluated.  An ecological effects quotient (EEQ) approach will be used to 

characterize the potential risk to ecological receptors by comparing exposure concentrations and 

doses to effects data.  When EEQ values exceed 1.0, it is an indication that ecological receptors 

are potentially at risk; additional evaluation or data may be necessary to confirm with greater 

certainty whether ecological receptors are actually at risk, especially since most benchmarks are 

developed using conservative exposure assumptions and/or studies.  The EEQ value should not 

be construed as being probabilistic; rather, it is a numerical indicator of the extent to which an 

EPC exceeds or is less than a benchmark. 

 

The EEQs for surface soil receptors will be calculated as follows: 

 

SSSL
CssEEQ =  

 

where:  

 EEQ = Ecological Effects Quotient (unitless) 

Css = Chemical concentration in surface soil [micrograms per kilogram (µg/kg) 

or mg/kg] 

 SSSL = Surface soil screening level (µg/kg or mg/kg) 

 

The EEQs for terrestrial wildlife will be calculated as follows: 

 

TRV
CDIEEQ=  

 

where: 

 EEQ = Ecological effects quotient (unitless) 

 CDI = Chronic daily intake dose (mg/kg-day) 

 TRV = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day) 
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The final part of the screening evaluation is selection of chemicals of potential concern (COPCs).  

Chemicals that are not selected as COPCs are assumed to present negligible risk to ecological 

receptors and are not further evaluated in the ERA for those receptors.  Chemicals that are 

initially selected as COPCs will be evaluated further in Step 3a.  Ecological COPCs will be 

selected using the following procedures: 

 

• Chemicals with EEQs greater than 1.0 (using screening values) will be initially selected as 

COPCs for plants and invertebrates because they have a potential to cause risk to those 

receptors. 

 

• Chemicals with EEQs greater than 1.0 based on the conservative food chain model using 

NOAELs will be initially selected as COPCs for mammals and birds because they have a 

potential to cause risk to those receptors. 

 

• Chemicals without screening values will be initially selected as COPCs to be conservative 

  

6.0 STEP 3A REFINEMENT 
 
Step 3a consists of a refinement of the conservative exposure assumptions and concentrations to 

evaluate the potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife 

receptors).  The objective of the Step 3a evaluation is to further refine the number of chemicals 

that are retained as COPCs in order to focus additional efforts (if necessary) on chemicals that 

are of significant ecological concern.  The following describes the process that will be used to 

further evaluate chemicals initially selected as COPCs in soil. 

 

For chemicals that are evaluated further in Step 3a, the following factors will be evaluated, as 

appropriate, to determine if the risks are great enough to warrant additional evaluations.  Note 

that all of these factors might not be applicable for each chemical and/or receptor group. 

 

• Magnitude of criterion exceedance: Although the magnitude of the risks may not relate 

directly to the magnitude of a criterion exceedance, the magnitude of the criterion 

exceedance may be one item used in a lines-of-evidence approach to determine the need for 

further site evaluation.  The greater the criterion exceedance, the greater the probability and 

concern that an unacceptable risk exists. 

 
• Frequency of chemical detection and spatial distribution: A chemical detected at a low 

frequency typically is of less concern than a chemical detected at higher frequency if toxicity 

and concentrations and spatial areas represented by the data are similar.  All else being 
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• Contaminant bioavailability: Many contaminants (especially inorganics) are present in the 

environment in forms that are typically not bioavailable, and the limited bioavailability will be 

considered when evaluating the exposures of receptors to site contaminants.  Contaminants 

with generally less bioavailability will be considered to be less toxic than the more 

bioavailable contaminants, all other factors being equal. 

 
• More Appropriate Benchmarks:  More appropriate benchmarks will be used to further 

evaluate risks to specific groups of ecological receptors (e.g., plants and invertebrates) 

because while screening levels are useful for initial screening, they might not be appropriate 

for evaluating all of the assessment endpoints. 

 

 

 A-11  



  

 A-12  

References 

Nagy, K.A., 2001.  Food Requirements of Wild animals: Predictive Equations for Free-Ranging 

Mammals, Reptiles, and Birds.  Nutrition Abstract and Reviews, Series B 71, 21R-31R. October. 

 

Sample, B.E., D.M. Opresko, and G.W. Suter II.  1996.  Toxicological Benchmarks for Wildlife: 

1996 Revision.  Oak Ridge National Laboratory.  June.  ES/ER/TM-86/R3. 

 

Sample, B.E. and C.A. Arenal. 1999. Allometric Models for Interspecies Extrapolation of Wildlife 

Toxicity Data.  Bulletin of Environmental Contamination and Toxicology. 62:653-663. 

 

Smith, Robert L.  1966.  Ecology and Field Biology.  Harper and Row, Publishers, Inc. 

 

TCEQ, 2006.  Update to Guidance for Conducting Ecological Risk Assessments at Remediation 

Sites in Texas RG-263 (Revised) (TCEQ, 2006).  Remediation Division. January. 

http://www.tceq.state.tx.us/assets/public/remediation/eco/0106eragupdate.pdf 

 

TNRCC, 2001. Guidance for Conducting Ecological Risk Assessments at Remediation Sites in 

Texas.  Toxicology and Risk Assessment Section.  December. 

 

USEPA, 1997.  Ecological Risk Assessment Guidance for Superfund: Process for Designing and 

Conducting Ecological Risk Assessments. Interim Final. Environmental Response Team.  June 5. 

 

USEPA, 1998.  Final Guidelines for Ecological Risk Assessment. Risk Assessment Forum, 

Washington, DC, EPA/630/R095/002F.  April. 

 

USEPA (U.S. Environmental Protection Agency).  2003.  Procedures for the Derivation of 

Equilibrium Partitioning Sediment Benchmarks (ESBs) for the Protection of Benthic Organisms: 

PAH Mixtures.  EPA/600/R-02/013.  November. 

 

USEPA, 2007. Ecological Soil Screening Level for PAHs, Interim Final.  Office of Emergency and 

Remedial Response. OSWER Directive 9285.7-78.  June. 

 

USEPA, 2007. Guidance for Developing Ecological Soil Screening Level, Attachment 4-1, 

Exposure Factors and Bioaccumulation Models for Derivation of Wildlife Eco-SSLs.  Office of 

Solid Waste and Emergency and Response. OSWER Directive 9285.7-55.  April. 

 

http://www.tceq.state.tx.us/assets/public/remediation/eco/0106eragupdate.pdf


TABLE 1

ECOLOGICAL SCREENING LEVELS
NALF CABANISS FORMER SKEET RANGE

Plant Screening Level(1) Soil Invertebrate Screening Level(1)

Chemical Value Source Value Source
PAHs (mg/kg)
LMW PAHs NA(2) 29 Eco SSL (USEPA, 2007)
HMW PAHs NA 18 Eco SSL (USEPA, 2007)

1 - The USEPA Eco SSLs for PAHs for invertebrates are provided for LMW PAHs and HMW PAHs, but the levels are for 
     individual PAHs within each class; the screening levels are not applied to "total" PAH vaues. 
2 - There is an ecological plant benchmark for acenaphthene of 20 mg/kg in TCEQ (2006).

NA   Not available
Eco SSL - Ecological soil screening level
PAHs - polycyclic aromatic hydrocarbons
LMW - Low Molecular Weight (acenapthylene, anthracene, fluoranthene, fluorene, phenanthrene, 1-methylnaphthalene, 
           2-methylnaphthalene, naphthalene)
HMW - High Molecular Weight (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,  
           benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-c,d)pyrene, pyrene)



TABLE 2

NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE
NALF CABANISS FORMER SKEET RANGE

Concentration Chronic/ Body Weight
Parameters (mg/kg-day) Endpoint Effect Subchronic Species (grams) Primary Reference Source of Reference
PAHs

Low Molecular Weight PAHs 356 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Low Molecular Weight PAHs 65.6 NOAEL
reproduction & 

growth chronic rat 247 Verschuuren et al., 1976 USEPA, 2007

High Molecular Weight PAHs 38.4 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007

High Molecular Weight PAHs 0.615 NOAEL
reproduction & 

growth chronic mouse 37 Culp et al., 1998 USEPA, 2007

Notes:
NOAEL = No Observed Adverse Effects Level
LOAEL = Lowest Observed Adverse Effects Level



Food Ingestion Rate(5)

Incidental soil/sediment ingestion rates

TABLE 3

CALCULATION OF INGESTION RATES
NALF CABANISS FORMER SKEET RANGE

Body Feeding Rate Calculation(2) Soil/Sediment Ingestion Rate(4)

Feeding Weight Dry Matter Intake Conservative Average Conservative Average

Species Group (grams)(1) a b (g/day) (g/day) (g/day) (g/day) (g/day)
White‐footed mouse Herbivore 10 0.859 0.628 3.65 0.117 0.044 3.531 3.604
Mourning dove Omnivore 150 0.67 0.627 15.51 2.155 0.946 13.350 14.560
Short‐tailed shrew Insectivore 15 0.373 0.622 2.01 0.060 0.018 1.950 1.992

American Robin Insectivore 18.7 ‐‐‐ ‐‐‐ 3.96(3) 0.649 0.253 3.311 3.707

1 ‐ Body weights from USEPA (1999)
2 ‐ Intake equation and parameters from Nagy (2001)

      Dry matter intake = a*(grams body weight)b

3 ‐ Feeding rate was estimated from field metabolic rate in Nagy (2001)
4 ‐ Soil/sediment ingestion rate is calculated by multiplying the dry matter intake by the incidental soil/sediment ingestion rates listed below
5 ‐ The food ingestion rates are calculated by subtracting the soil/sediment ingestion rate by the feeding rate.

Incidental soil/sediment ingestion rates    
Species Conservative Average Source
White‐footed mouse 3.20% 1.20% 1,2
Mourning dove 13.90% 6.10% 1
Short-tailed Shrew 3% 0.90% 1
American Robin 16.40% 6.40% 1,3

Conservative value is 90th percentile 
Average value is 50th percentile

1 - USEPA (April, 2007)
2 - Based on the meadow vole.
3 - Based on the American woodcock



TABLE 4

PLANT AND EARTHWORM BIOACCUMULATION FACTORS 
NALF CABANISS FORMER SKEET RANGE

Conservative Average Source Conservative Average Source
PAHs
1‐Methylnaphthalene Regression equation from Eco SSL (1) 2.29E+00 2.29E+00 (1)

2‐Methylnaphthalene Regression equation from Eco SSL (2) 2.29E+00 2.29E+00 (4)

Acenaphthene Regression equation from Eco SSL (3) 1.47E+00 1.47E+00 (3)

Acenaphthylene Regression equation from Eco SSL (3) 2.29E+01 2.29E+01 (3)

Anthracene Regression equation from Eco SSL (3) 2.42E+00 2.42E+00 (3)

Benzo(a)anthracene Regression equation from Eco SSL (3) 1.59E+00 1.59E+00 (3)

Benzo(a)pyrene Regression equation from Eco SSL (3) 1.33E+00 1.33E+00 (3)

Benzo(b)fluoranthene 3.10E-01 3.10E-01 (3) 2.60E+00 2.60E+00 (3)

Benzo(g,h,i)perylene Regression equation from Eco SSL (3) 2.94E+00 2.94E+00 (3)

Benzo(k)fluoranthene Regression equation from Eco SSL (3) 2.60E+00 2.60E+00 (3)

Chrysene Regression equation from Eco SSL (3) 2.29E+00 2.29E+00 (3)

Dibenzo(a,h)anthracene 1.30E-01 1.30E-01 (3) 2.31E+00 2.31E+00 (3)

Fluoranthene 5.00E-01 5.00E-01 (3) 3.04E+00 3.04E+00 (3)

Flourene Regression equation from Eco SSL (3) 9.57E+00 9.57E+00 (3)

Indeno(1,2,3‐cd)pyrene 1.10E-01 1.10E-01 (3) 2.86E+00 2.86E+00 (3)

Naphthalene 1.22E+01 1.22E+01 (3) 4.40E+00 4.40E+00 (3)

Phenanthrene Regression equation from Eco SSL (3) 1.72E+00 1.72E+00 (3)

Pyrene 7.20E-01 7.20E-01 (3) 1.75E+00 1.75E+00 (3)

Metals
Lead Regression equation from Eco SSL (3) Regression equation from Eco SSL (3)

1- Value for 2-Methylnaphthalene used as a surrogate.
2- Value for low molecular weight PAHs used as a surrogate.
3 - USEPA (2007).  Where "Regression equation from Eco-SSL" is given, tissue concentration will be calculated using regression equations 
     from USEPA (2007), Attachment 4-1, Table 4A (for inorganics), Table 4B (for organics). 
4 - Value calculated as described in Table 5 for the calculation of soil to earthworm bioaccumulation factors.

Chemical Earthworm Bioaccumulation FactorsPlant Bioaccumulation Factors



TABLE 5

CALCULATION OF SOIL TO EARTHWORM BIOACCUMULATION FACTORS
NALF CABANISS FORMER SKEET RANGE

Parameter log KOW
(1) log KWW

(2) KWW(wet wt)
(2) KWW(dry wt)

(2) KOC f OC Kd BAF(2)

2-METHYLNAPHTHALENE 3.9 1.4 22.7 142 6190 0.01 61.9 2.29

1 - Source of this value is USEPA, 2003 (PAH Mixtures)
2 - These values were calculated as described in Table 5 in USEPA (2007).
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STANDARD OPERATING PROCEDURE  

SOP-01 

SAMPLE LABELING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures to be used for labeling sample 

containers.  Sample labels are used to document the sample ID, date, time, analysis to be performed, 

preservative, matrix, sampler, and the analytical laboratory.  A sample label will be attached to each 

sample container. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing utensil (preferably black pen with indelible ink) 

Disposable medical-grade gloves (e.g. latex, nitrile) 

Sample log sheets 

Required sample containers: All sample containers for analysis by fix-based laboratories will be 

supplied and deemed certified clean by the laboratory. 

Preprinted sample labels 

Chain-of-custody records 

Sealable polyethylene bags 

Heavy-duty cooler 

Ice 

 

3.0 PROCEDURES 

3.1 The following information will be electronically printed on each sample label prior to mobilizing for 

field activities.  Additional “generic” labels will also be printed prior to mobilization to be used for 

field QC and backups. 

 

• Project number (CTO 0135) 

• Sample location ID 

• Contract Task Order number 
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• Sample ID 

• Matrix 

• Preservative 

• Analysis to be performed 

• Laboratory name 

 

3.2 Select the container(s) that are appropriate for a given sample.  Select the sample-specific ID 

label(s), complete date, time, and sampler name, and affix to the sample container(s). 

 

3.3 Fill the appropriate containers with sample material.  Securely close the container lids without 

overtightening. 

 

3.4 Place the sample container in a sealable polyethylene bag and place in a cooler containing ice. 

 

Example of a sample label is attached at the end of this SOP. 

 

4.0 ATTACHMENTS 

1. Sample Label 

ATTACHMENT 1 

SAMPLE LABEL 
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STANDARD OPERATING PROCEDURE 

SOP-02 

SAMPLE IDENTIFICATION NOMENCLATURE 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish a consistent sample 

nomenclature system that will facilitate subsequent data management at the Naval Auxiliary Landing 

Field Cabaniss.  The sample nomenclature system has been devised such that the following objectives 

can be attained. 

 

• Sorting of data by site, location, or matrix 

• Maintenance of consistency (field, laboratory, and database sample numbers) 

• Accommodation of all project-specific requirements  

• Accommodation of laboratory sample number length constraints 

• Ease of sample identification 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing utensil (preferably black pen with indelible ink) 

Sample container labels 
 

3.0 SAMPLE IDENTIFICATION NOMENCLATURE 

3.1 Samples 

All samples will be properly labeled with a sample label affixed to the sample container.  Each sample will 

be assigned a unique sample tracking number. 

 

3.1.1 Sample Numbering Scheme 

The sample tracking number will consist of a four- or five-segment alpha-numeric code that identifies the 

sample’s associated with the NALF Cabaniss site, sample type, location, and for aqueous samples, 

where applicable, whether a sample is filtered, and/or the sample round number.  For soil samples, the 
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final four tracking numbers will identify the depth in units of feet below ground surface (bgs) at which the 

sample was collected.   

 

The alphanumeric coding to be used is explained in the following diagram and subsequent definitions: 

 

AA AA NN NNNN 
(Soils only) 

AA 

Site 
Acronym 

Matrix Sample Location 
Number 

Sequential 
depth interval 
from freshly 

exposed surface 

Blank Type 

 

Character Type: 
A = Alpha 

N = Numeric 

 

Site Name (NN): 
SR = Skeet Range 

 

Matrix Code (AA): 
SS = Soil Sample 

GW = Groundwater 

 

Location Number (NNa): 
Sequential number beginning with “01” for each matrix. 

 

Depth Interval: 
This code section will be used for soil samples only. 

 

The depth code is used to note the depth bgs at which a soil sample is collected.  The first two numbers 

of the four-number code specify the top interval and the third and fourth specify the bottom interval in feet 

bgs of the sample.  The depths will be noted in whole numbers only; further detail, if needed, will be 

recorded on the sample log sheet, boring log, logbook, etc. 

 

Blank Type (AA): 
This code section will be used for field or equipment blanks only. 
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RB = Rinsate Blank 

FB = Field Blank 

 

3.1.2 Examples of Sample Nomenclature 

A soil sample collected from the Skeet Range, sampling location 003, to a depth of 0 to 1 foot bgs would 

be labeled as “SRSS030001”.  A soil sample collected from the Skeet Range, sampling location 010, to a 

depth of 5 to 6 feet bgs would be labeled as “SRSS0100506”.  A rinstate blank associated with a soil 

sample collected from the Skeet Range, sampling location 004, to a depth of o to 1 foot bgs would be 

labeled as “SRSS040001RB 

 

3.2 Field Quality Assurance/Quality Control (QA/QC) Sample Nomenclature  

Field QA/QC samples are described in this UFP SAP.  They will be designated using a different coding 

system than the one used for regular field samples. 

 

3.2.1 QC Sample Numbering 

The QC code will consist of a three- to four-segment alpha-numeric code that identifies the sample QC 

type, the date the sample was collected, and the number of this type of QC sample collected on that date. 

 

AA   NNNNNN NN 
QC Type  Date Sequence Number 

(per day) 
 

Character Type: 
A  =  Alpha 

N  =  Numeric 

 

QC Types: 
FD  =  Field Duplicate 

TB  =  Trip Blank 

 

The sampling time recorded on the Chain-of-Custody Form, labels, and tags for field duplicate samples 

will be 0000 so that the samples are "blind" to the laboratory.  Notes detailing the sample number, time, 

date, and type will be recorded on the sample log sheets and will document the location of the duplicate 

sample (sample log sheets are not provided to the laboratory). 
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3.2.2 Examples of Field QA/QC Sample Nomenclature 

The first duplicate of the day at Skeet Range site for a surface soil sample collected on March 24, 2010 

would be designated as FD03241001. 

 

The third duplicate of the day taken at Skeet Range site of a surface soil sample collected on April 12, 

2010 would be designated as FD04121003. 

 

The first trip blank associated with samples collected on March 18, 2010 would be designated as 

TB03181001. 



NALF Cabaniss Skeet Range RI 
UFP SAP 

Revision:  0 
Date: February 2010 

Section: SOP-3 
Page 1 of 8 

 
STANDARD OPERATING PROCEDURE 

SOP-03 

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedures for sample custody and 

documentation of field sampling and field analyses activities. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following logbooks, forms, labels, and equipment are required. 

 

Writing utensil (preferably black pen with indelible ink) 
Site logbook 
Field logbook 
Sample label 
Chain-of-Custody Form 
Custody seals 
Equipment calibration log 
Soil and Sediment Sample Log Sheet 
Groundwater Sample Log Sheet 
 

3.0 PROCEDURES 

This section describes custody and documentation procedures.  All entries made into the logbooks, 

custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is 

preferred).  No erasures are permitted. If an incorrect entry is made, the entry will be crossed out with a 

single strike mark, initialed, and dated. 
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3.1 Site Logbook 

 

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major 

on-site activities are documented.  At a minimum, the following activities and events will be 

recorded (daily) in the site logbook: 

 

• All field personnel present 

• Arrival/departure of site visitors 

• Arrival/departure of equipment 

• Start or completion of sampling activities 

• Daily on-site activities performed each day 

• Sample pickup information 

• Health and safety issues 

• Weather conditions 

 

The site logbook is initiated at the start of the first on-site activity (e.g., site visit or initial 

reconnaissance survey).  Entries are to be made for every day that on-site activities take place.   

 

The following information must be recorded on the cover of each site logbook: 

 

• Project name 

• Project number 

• Book number 

• Start date 

• End date 

 

Information recorded daily in the site logbook need not be duplicated in other field notebooks but 

must summarize the contents of these other notebooks and refer to specific page locations in 

these notebooks for detailed information (where applicable).  At the completion of each day’s 

entries, the site logbook must be signed and dated by the field operations leader (FOL). 

 

3.2 Field Logbooks 

 

The field logbook is a separate dedicated notebook used by field personnel to document his or 

her activities in the field.  This notebook is hardbound and paginated. 
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3.3 Sample Labels 

 

Adhesive sample container labels must be completed and applied to every sample container.  

Information on the label includes the project name, location, sample number, date, time, 

preservative, analysis, matrix, sampler’s initials, and the name of the laboratory performing the 

analysis. 

 

3.4 Chain-of-Custody Form 

 

The Chain-of-Custody Form (COC) is a multi-part form that is initiated as samples are acquired 

and accompanies a sample (or group of samples) as it is transferred from person to person.  

Each COC is numbered.  This form must accompany any samples collected for laboratory 

chemical analysis.  A copy of a blank COC form is attached at the end of this SOP. 

 

The FOL must include the name of the laboratory in the "Remarks" section to ensure that the 

samples are forwarded to the correct location.  If more than one COC is necessary for any cooler, 

the FOL will indicate "Page __ of __" on each COC.  The original (top) signed copy of the COC 

will be placed inside a sealable polyethylene bag and taped inside the lid of the shipping cooler.  

Once the samples are received at the laboratory, the sample custodian checks the contents of 

the cooler(s) against the enclosed COC(s).  Any problems are noted on the enclosed COC Form 

(bottle breakage, discrepancies between the sample labels, COC form, etc.) and will be resolved 

through communication between the laboratory point-of-contact and the Task Order Manager 

(TOM).  The COC form is signed and retained by the laboratory and becomes part of the 

sample’s corresponding analytical data package. 

 

3.5 Custody Seal 

 

The custody seal is an adhesive-backed label, and it is part of the chain-of-custody process and 

is used to prevent tampering with samples after they have been collected in the field and sealed 

in coolers for transit to the laboratory.  The custody seals are signed and dated by the samplers 

and affixed across the opening edges of each cooler (two seals per cooler) containing 

environmental samples.  The laboratory sample custodian will examine the custody seal for 

evidence of tampering and will notify the Tetra Tech TOM if evidence of tampering is observed. 
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3.6 Equipment Calibration Log 

 

The Equipment Calibration Log is used to document calibration of measuring equipment used in 

the field.  The Equipment Calibration Log documents that the manufacturer's instructions were 

followed for calibration of the equipment, including frequency and type of standard or calibration 

device.  An Equipment Calibration Log must be maintained for each electronic measuring device 

requiring calibration.  Entries must be made for each day the equipment is used. 

 

3.7 Sample Log Sheets 

 

The Soil and Sediment Sample Log Sheets are used to document the sampling of soils and 

sediments (see SOPs-05 and -08). 

 

4.0 ATTACHMENTS 

1. Chain-of-Custody Record 

2. Equipment Calibration Log 

3. Soil and Sediment Sample Log 

4. Groundwater Sample Log Sheet 
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ATTACHMENT 1 

CHAIN-OF-CUSTODY RECORD 
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11'l:lr91ra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME: __________________ _ INSTRUMENT NAME/MODEL: 

SITE NAME: MANUFACTURER: 

PROJECT No' SERIAL NUMBER-

Date Instrument Person Instrument Settings Instrument Readings Calibration Remarks 
of 1.0. Performing Pre- Post- , Pre- _ , Post,,- _~ Standard BOd 

.call~ raiion 
-'c.; 

,. calibration" ~libratiOn Calibration Number Calibration calibration (Lot No.) Comments 
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ATTACHMENT 3 

SOIL AND SEDIMENT SAMPLE LOG SHEET 
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SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: Sample 10 No.: 
Project No.: Sample Location: 

Sampled By: 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: 0 low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: -- - , -- y - "". 
Date; Depth Int«va l Colo, Dncrlption SIInd, Slit. Cia • MoistuAl, etc.) 

n me: 
Method: 

Monitor Reading (ppm): 

COMPOSITE SAMPCE DATk ~$';~.,.~ . .'¥-'~-:-:':!~~ .. :~ '<10 ¥,'., "'Il' ,i.e;;'"'' 

Dale : TOne Depth Interval Col« , (S.neI, SIn. Clay, ~.Iure. etc.) 

Method: 

MonItor Readings 

(RangQ in ppm): 

SAMPLE :COLL£CTlON,INFORMAnON: " • , ~ .;,,,,,,~ '. "" .;tI"-,ot,.". ;. ,,...;; .~ 

Analysis Container Requirements COIIect.d ""-

OBSERVAnQNS",NOTES: "+-+ f. " ~,' , •.. . .; ~ -.. , "AI', -."'.''';:' ~l'~ .... \~~'j , : ... ;','--:",, :' , 

Clrde if ~bIe: '~1'- --: Signawre<s): 

MSIMSD DuPlaltelD No.: 
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ATTACHMENT 4 
GROUNDWATER SAMPLE LOG SHEET 

 

GROUNDWATER SAMPLE LOG SHEET 
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STANDARD OPERATING PROCEDURE 

SOP-04 

DECONTAMINATION OF FIELD SAMPLING EQUIPMENT 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedures to be followed when 

decontaminating non-dedicated field sampling equipment during the field investigations. 
 
2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing utensil (preferably black pen with indelible ink) 
Non-latex rubber or plastic gloves 
Cotton gloves 
Field logbook 
Potable water 
Deionized water 
LiquiNox detergent 
Brushes, spray bottles, paper towels, etc. 
Container to collect and transport decontamination fluids 
 
3.0 DECONTAMINATION PROCEDURES  

3.1 Don non-latex and/or cotton gloves and decontaminate sampling equipment (in accordance with 

the following steps) prior to field sampling and between samples. 

 

3.2 Rinse the equipment with potable water.  Rinsing may be conducted by spraying with water from 

a spray bottle or by dipping.  Collect the potable water rinsate into a container. 

 

3.3 Wash the equipment with a solution of LiquiNox detergent.  Prepare the LiquiNox wash solution in 

accordance with the instructions on the LiquiNox container. Collect the LiquiNox wash solution 

into a container.  Use brushes or sprays as appropriate for the equipment.  If oily residue has 

accumulated on the sampling equipment, remove the residue with an isopropanol wash and 

repeat the Liquinox wash. 
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3.4 Rinse the equipment with potable water. Rinsing may be conducted by spraying with water from a 

spray bottle or by dipping.  Collect the potable water rinsate into a container. 

 

3.5 Rinse the equipment with deionized water.  Rinsing may be conducted by spraying with water 

from a spray bottle or by dipping.  Collect the deionized water rinsate into a container. 

 

3.6 Remove excess water by air drying, shaking, or by wiping with paper towels as necessary. 

 

3.7 Document decontamination by recording it in the field logbook. 

 

3.8 Containerized decontamination solutions will be managed in accordance with the procedures 

described in SOP-09 and this UFP SAP. 
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STANDARD OPERATING PROCEDURE 

SOP-05 

SOIL CORING AND SAMPLING USING HAND AUGER TECHNIQUES 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures for collecting surface and 

subsurface soil cores from unconsolidated overburden materials using hand augering techniques. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Disposable medical-grade gloves (e.g., latex, nitrile) 

Writing utensil (preferably black pen with indelible ink) 

Indelible marker  

Stainless Steel Auger Buckets 

Stainless Steel Extension Rods 

Cross Handle 

Required decontamination materials 

Bentonite pellets 

Sealable polyethylene bags 

Sample labels 

Shipping containers (containing ice) 

Disposable plastic trowels or stainless steel trowels 

Stainless steel mixing bowls 

Sample containers:  Sample containers are certified clean by the laboratory supplying the containers. 

Soil Sample Log Forms 

Daily Activity Logs 

Chain-of-Custody Form 

Soil Boring Log 
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3.0 BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A HAND AUGER 
 

Hand Augers may be employed to collect the soil cores.  A hand augering system generally consists of a 

variety of all stainless steel bucket bits (i.e. cylinders 6-1/2” long and 2-3/4”, 3-1/4”, and 4” in diameter), a 

series of extension rods (available in 2’, 3’, 4’ and 5’ lengths), a cross handle. 

 

3.1 The hand auger can be used in a wide variety of soil conditions.  It can be used to sample soil, 

both from the surface, or to depths in excess of 12 feet.  However, the presence or rock layers 

and the collapse of the borehole normally contribute to its limiting factors. 

 

Attach a properly decontaminated bucket bit into a clean extension rod and further attach the 

cross handle to the extension rod. 

 

3.2 Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, letter, etc.). 

 

3.3 Turn the hand auger sampler into the ground to a depth of 1 foot.  The 0- to 1-foot depth soil 

interval is considered to be the surface soil.  Subsurface soil samples will be collected at depths 

greater than 1 foot below ground surface. 

 

3.4 After reaching the desired depth, slowly and carefully withdraw the apparatus from the borehole. 

 

3.5 Utilizing a properly decontaminated stainless steel trowel or disposable trowel, remove the sample 

material from the bucket bit and place into a sealable polyethylene bag.  Note in a field notebook 

or on a standardized data sheet any changes in the color, texture or odor of the soil. 

 

3.6 Thoroughly homogenize the sample material and write sample ID, date, and time on the bag with 

an indelible marker. 

 

3.7 Complete required information on the Soil Sample Log Sheet (copy attached at the end of this 

SOP).  Update the Chain-of-Custody (COC) Form. 

 

3.8 Excess soil core materials will be returned to the hole and tamped.  If insufficient soil is available 

to fill the hole to the ground surface, then bentonite pellets mixed with the soil will be used to 

backfill the hole. 
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3.9 Decontaminate all soil sampling equipment in accordance with SOP-04 before collecting the next 

sample. 

 

3.10 Soil samples will be transported to the field office where a portion of the sample will undergo XRF 

analysis for lead (See SOP-14). 

 

3.11 For soil samples selected for fixed-base laboratory analysis, a portion of the sample will be used 

to fill the required sample containers as supplied by the laboratory.  The sample labels will be 

completed and affixed to the sample container.  The samples will then be packaged and shipped 

to the fixed-base laboratory in accordance with SOP-11. 

 

4.0 ATTACHMENTS 

1. Soil and Sediment Sample Log Sheet 
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ATTACHMENT 1 

SOIL AND SEDIMENT SAMPLE LOG SHEET 

 

 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae _ of 

Project Site Name: Sample 10 No.: 
Project No.: Sample Location: 

Sampled By: 
D Surface Soil C.O.C. No.: 
o Subsurface Soil 
(] Sediment Type of Sample: 
[] Other: [] low Concentration 
[] QA Sample Type: (] High Concentration 

Oala Coto, , (So ... , S'h. Cloy, Mo1,,"~, etc.) 

TIm. 
M.~od , 

~ 
Data, TOne Col« , (So"" "h. Clay, Mo1"~, otc.) 

M.thod, 

i 

(Range in ppm): 

, ',' 
I It 

M~SD DuPlclltelD No.: 
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STANDARD OPERATING PROCEDURE 

SOP-09 

MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes how investigation-derived waste (IDW) will be 

collected, segregated, classified, and managed during the field investigations at the NALF Cabaniss 

facility.  The following types of IDW will be generated during this investigation: 

 

• Decontamination solutions 

• Soil and drill cuttings 

• Purge and development water 

• Personal protective equipment and clothing (PPE) 

• Miscellaneous trash and incidental items 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Health and safety equipment (with PPE) 
Decontamination equipment 
Field logbook 
Writing utensil (preferably black pen with indelible ink) 
Plastic sheeting and/or tarps 
55-gallon drums with sealable lids 
IDW labels for drums 
Wastewater container tanks 
Plastic garbage bags 
 
3.0 PROCEDURES 

Management of IDW includes the collection, segregation, temporary storage, classification, final disposal, 

and documentation of the waste-handling activities if necessary. 
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3.1 Liquid Wastes 

Liquid wastes that will be generated during the site activities include purge and development water from 

monitoring wells and decontamination solutions from sampling equipment.  These wastes will be collected 

and transported to a central location at NALF Cabaniss.  This waste will be containerized and handed 

over to the NAS Corpus Christi Environmental Department Manager at the conclusion of field activities. 

 

3.2 Solid Wastes 

Solid wastes that may be generated during the site activities include collection of soil from surface soil 

sampling and drill cuttings from subsurface soil sampling.  These wastes will be collected and transported 

to a central location at NALF Cabaniss.  This waste will be containerized and handed over to the NAS 

Corpus Christi Environmental Department Manager at the conclusion of field activities. 

 

3.3 PPE and Incidental Trash 

All PPE wastes and incidental trash materials (e.g., wrapping or packing materials from supply cartons, 

waste paper) will be decontaminated (if contaminated), double bagged, securely tied shut, and placed in 

a designated waste receptacle at NALF Cabaniss. 



NALF Cabaniss Skeet Range RI 
UFP SAP 

Revision:  0 
Date: February 2010 

Section: SOP-10 
Page 1 of 7 

 
STANDARD OPERATING PROCEDURE  

SOP-10 

BOREHOLE AND SOIL SAMPLE LOGGING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the standard procedures and technical guidance on 

the logging of soil cores. 

 

2.0 FIELD FORMS AND EQUIPMENT 

Knife 
Ruler (marked in tenths and hundredths of feet) 

Boring Log:  An example of this form is attached. 

Photoionization detector (PID) 
Writing utensil (preferably black pen with indelible ink) 

 

3.0 RESPONSIBILITIES 

A field geologist or engineer is responsible for supervising all boring activities and assuring that each 

borehole is properly and completely logged. 

 

4.0 PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING 

To maintain a consistent classification of soil, it is imperative that the field geologist understands and 

accurately uses the field classification system described in this SOP.  This identification is based on visual 

examination and manual tests. 

 
4.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS).  This method of 

classification is detailed in Figure 1 (attached to this SOP). 

 

This method of classification identifies soil types on the basis of grain size and cohesiveness. 
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Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C).  

Some classification systems define size ranges for these soil particles, but for field classification 

purposes, they are identified by their respective behaviors.  Organic material (O) is a common component 

of soil but has no distinguishable size range; it is recognized by its composition.  The careful study of the 

USCS will aid in developing the competence and consistency necessary for the classification of soils. 

 

Coarse-grained soils will be divided into categories: rock fragments, sand, or gravel.  The terms "sand" 

and "gravel" not only refer to the size of the soil particles but also to their depositional history.  To insure 

accuracy in description, the term "rock fragments" will be used to indicate angular granular materials 

resulting from the breakup of rock.  The sharp edges that are typically observed indicate little or no 

transport from their source area; and therefore, the term provides additional information in reconstructing 

the depositional environment of the soils encountered.  When the term "rock fragments" is used, it will be 

followed by a size designation such as "(1/4 inchΦ-1/2 inchΦ)" or "coarse-sand size" either immediately 

after the entry or in the remarks column.  The USCS classification would not be affected by this variation 

in terms. 

 

4.2 Color 

Soil colors will be described utilizing a single color descriptor preceded, when necessary, by a modifier to 

denote variations in shade or color mixtures.  A soil could therefore be referred to as "gray" or "light gray" 

or "blue-gray."  Because color can be utilized in correlating units between sampling locations, it is 

important for color descriptions to be consistent from one boring to another. 

 

Colors must be described while the sample is still moist.  Soil samples will be broken or split vertically to 

describe colors.  Samplers tend to smear the sample surface, creating color variations between the 

sample interior and exterior. 

 

The term "mottled" will be used to indicate soils irregularly marked with spots of different colors.  Mottling 

in soils usually indicates poor aeration and lack of good drainage. 

 

4.3 Relative Density and Consistency 

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type.  

Granular soils contain predominantly sands and gravels.  They are non-cohesive (particles do not adhere 

well when compressed).  Finer-grained soils (silts and clays) are cohesive (particles will adhere together 

when compressed). 
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Granular soils are given the USCS classifications GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1). 

 

The consistency of cohesive soils is determined by performing field tests and identifying the consistency 

as shown in the following table. 

 

CONSISTENCY FOR COHESIVE SOILS 
 

Consistency Standard 
Penetration 
Resistance 
(Blows per 

Foot) 

Unconfined 
Compressive 

Strength  
(Tons/Sq. Foot by 

pocket 
penetration) 

Field Identification 

Very soft 0 to 2 Less than 0.25 Easily penetrated several inches by fist. 
Soft 2 to 4 0.25 to 0.50 Easily penetrated several inches by 

thumb. 
Medium stiff 4 to 8 0.50 to 1.0 Can be penetrated several inches by 

thumb with moderate effort. 
Stiff 8 to 15 1.0 to 2.0 Readily indented by thumb but 

penetrated only with great effort. 
Very stiff 15 to 30 2.0 to 4.0 Readily indented by thumbnail. 
Hard Over 30 More than 4.0 Indented with difficulty by thumbnail. 

 

Cohesive soils are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1). 

 

The consistency of cohesive soils is determined by hand by determining the resistance to penetration by the 

thumb.  The thumb determination methods are conducted on a selected sample of the soil, preferably the 

lowest 0.5 foot of the sample.  The sample will be broken in half and the thumb pushed into the end of the 

sample to determine the consistency.  Do not determine consistency by attempting to penetrate a rock 

fragment.  If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard 

soil. One of the other methods will be used in conjunction with it.  The designations used to describe the 

consistency of cohesive soils are shown in the above-listed table. 

 

4.4 Weight Percentages 

In nature, soils are consist of particles of varying size and shape and are combinations of the various 

grain types.  The following terms are useful in the description of soil: 
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Terms of Identifying Proportion of the 

Component 
Defining Range of 

Percentages by Weight 
Trace 0 - 10 percent 
Some 11 - 30 percent 
Adjective form of the soil type (e.g., sandy) 31 - 50 percent 

 

Examples: 

 

• Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt. 

• Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt. 

• Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay. 

• Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand. 

 

4.5 Moisture 

Moisture content is estimated in the field according to four categories:  dry, moist, wet, and saturated.  In 

dry soil, there appears to be little or no water.  Saturated samples obviously have all the water they can 

hold.  Moist and wet classifications are somewhat subjective and often are determined by the individual's 

judgment.  A suggested parameter for this would be calling a soil wet if rolling it in the gloved hand or on 

a porous surface liberates water (i.e., dirties or muddies the surface).  Whatever method is adopted for 

describing moisture, it is important that the method used by an individual remains consistent throughout 

an entire field activity. 

 

4.6 Classification of Soil Grain Size for Chemical Analysis 

To determine the gross grain size classification (e.g., clay, silt, and sand) from the USCS classification 

described above, the following table will be used. 

 

Gross Soil Grain 
Size Classification 

USCS 
Abbreviation 

Description 

Clay CL inorganic clays of low to medium plasticity, gravelly clays, sandy 
clays, silty clays, lean clays. 

 CH inorganic clays of high plasticity, fat clays. 
 OH organic clays of medium to high plasticity, organic silts. 
Silt ML inorganic silts and very fine sands, rock four, silty or clayey fine 

sands with slight plasticity. 
 OL organic silts and organic silty clays of low plasticity 
 MH inorganic silts, micaceous or diatomaceous fine sand or silty soils.
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Gross Soil Grain 

Size Classification 
USCS 

Abbreviation 
Description 

Sand SW well graded sands, gravelly sands, little or no fines. 
 SP poorly graded sands, gravelly sands, little or no fines. 
 SM silty sands, sand-silt mixtures. 
 SC clayey sands, sand-clay mixtures. 
 

4.7 Summary of Soil Classification 

In summary, soils will be classified in a similar manner by each geologist/engineer at a project site.  The 

hierarchy of classification is as follows: 

 

• Density and/or consistency 

• Color 

• Plasticity (optional) 

• Soil types 

• Moisture content 

• Other distinguishing features 

• Grain size 

• Depositional environment 

 

5.0 ATTACHMENTS 

1. Figure 1 - Unified Soil Classification System 

2. Boring Log 
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ATTACHMENT 1 

FIGURE 1 - UNIFIED SOIL CLASSIFICATION SYSTEM 
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ATTACHMENT 2 
BORING LOG 
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STANDARD OPERATING PROCEDURE 

SOP-11 

SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures for sample preservation, packaging, 

and shipping to be used in handling soil, sediment, and aqueous samples. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Shipping labels 

Custody seals 

Chain-of-custody (COC) form(s) 

Sample containers with preservatives: All sample containers for analysis by fixed-base laboratories will 

be supplied, with preservatives added (if required) and deemed certified clean by the laboratory. 

Sample shipping containers (coolers): All sample shipping containers are supplied by the laboratory. 

Packaging material: Bubble wrap, sealable polyethylene bags, strapping tape, etc. 

 

3.0 PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

3.1 The laboratory provides sample containers with preservative already included (as required) for 

the analytical parameter for which the sample is to be analyzed.  All samples will be held, stored, 

and shipped at 4°C.  This will be accomplished through refrigeration (used to hold samples prior 

to shipment) and/or ice. 
 

3.2 The sampler shall maintain custody of the samples until the samples are relinquished to another 

custodian or to the common carrier. 

 

3.3 Check that each sample container is properly labeled, the container lid is securely fastened, and 

the container is sealed in a polyethylene bag. 

 

3.4 If the container is glass, place the sample container into a bubble-out shipping bag and seal the 

bag using the self-sealing, pressure sensitive tape supplied with the bag. 
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3.5 Inspect the insulated shipping cooler.  Check for any cracks, holes, broken handles, etc. If the 

cooler has a drain plug, make certain it is sealed shut, both inside and outside of the cooler.  If 

the cooler is questionable for shipping, the cooler must be discarded. 

 

3.6 Put ice into sealable polyethylene bags and place a layer of the sealed bags on the bottom of the 

cooler.  Place the sample containers into the shipping cooler on top of the ice in an upright 

position (containers will be upright, with the exception of any 40-ml vials).  Place sealable 

polyethylene bags of ice flat against the sides of the cooler.  Continue filling the cooler with 

samples until the cooler is nearly full and the movement of the sample containers is limited. 

 

3.7 Add a final layer of ice sealed in polyethylene bags to the top of the samples just before the 

cooler is closed and sealed. 

 

3.8 Place the original (top) signed copy of the COC form inside a sealable polyethylene bag.  Tape 

the bag to the inside of the lid of the shipping cooler. 

 

3.9 Close the cooler and seal the cooler with approximately four wraps of strapping tape at each end 

of the cooler.  Prior to wrapping the last wrap of strapping tape, apply a signed and dated custody 

seal to each side of the cooler (one per side).  Cover the custody seal with the last wrap of tape.  

This will provide a tamper evident custody seal system for the sample shipment. 

 

3.10 Affix shipping labels to each of the coolers, ensuring all of the shipping information is filled in 

properly.  Overnight (e.g., FedEx Priority Overnight) courier services will be used for all sample 

shipments. 

 

3.11 All samples will be shipped to the laboratory no more than 72 hours after collection.  Under no 

circumstances should sample hold times be exceeded. 
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STANDARD OPERATING PROCEDURE 

SOP-15 

MONITORING WELL DEVELOPMENT 

1.0 PURPOSE 

This procedure provides general guidance and information pertaining to proper development of new and 

existing monitoring wells.  The methods described herein are specific for monitoring wells located at 

NALF Cabaniss. 

 

2.0 RESPONSIBILITIES 

The drilling contractor or TtNUS personnel shall provide adequate and operable equipment, sufficient 

quantities of materials, and an experienced and efficient labor force capable of developing monitoring 

wells.  The field personnel must have all the health and safety training required to perform the work, as 

specified in the health and safety plan (HASP). 

 

3.0 REQUIRED EQUIPMENT/ITEMS 

The following list includes equipment and items required for monitoring well development:  

 

Health and safety equipment as required by the HASP and the site safety officer. 

 

Well development equipment with associated materials (supplied by the driller or TtNUS). 

 

Hydrogeologic equipment (water-level indicator, electronic calculator, clipboard, paint and ink marker 

for marking existing monitoring wells, well development forms, and a field notebook). 

 

4.0 WELL DEVELOPMENT METHODS 

The development of new monitoring wells will not occur until at least 24 hours after the well has been 

installed and grouted.  This time is required so that the grout in the annulus can set and harden.  The 

purpose of well development is to stabilize and increase the permeability of the sand pack and the well 

screen and to restore the permeability of the formation that may have been reduced by drilling operations.  
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Wells are typically developed until all fine material and drilling water, if any, is removed from the well.  

Wells will be developed by bailing and surging, and/or by pumping and surging, as determined by the 

TtNUS field geologist.  The subcontractor may provide the surge block and pump used during 

development.  The wells will be developed until the discharge water is visibly clear or as determined by the 

TtNUS field geologist.  The TtNUS field geologist will obtain field parameters, such as pH, temperature, 

conductivity, and turbidity during development.  All development water will be containerized in 55-gallon 

drums in accordance with the master plans. 

 

A surge block or a stainless steel bailer that is approximately the same diameter as the well casing may 

be used to agitate the water, causing it to move in and out of the screens.  This movement of water pulls 

fine materials into the well, where they may be removed by any of several methods, and prevents 

bridging of sand particles in the gravel pack. 

 

Development should proceed until the following criteria are met: 

 

• The well water is clear to the unaided eye. 

• When field parameters become stable +/- 10%.   

or 

• A minimum removal of five times the standing water volume in the well (to include the well screen and 

casing plus saturated borehole annulus, assuming 30% annular porosity). 

 

If for any reason the above criteria cannot be met, the site geologist should document the event in writing 

and consult with the Task Order Manager regarding an alternate plan of action. 

 

Well development must be completed at least 24 hours before well sampling.  The intent of this hiatus is 

to provide time for the groundwater surrounding the newly developed well to sufficiently equilibrate to 

static conditions. 

 

5.0 ATTACHMENTS 

1. Monitoring Well Development Record 
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ATTACHMENT 1 
MONITORING WELL DEVELOPMENT RECORD 
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STANDARD OPERATING PROCEDURE 

SOP-16 

TEMPORARY MONITORING WELL INSTALLATION 

1.0 PURPOSE 

This procedure provides general guidance and information pertaining to proper design and installation of 

temporary groundwater monitoring wells.  The methods described herein are specific for temporary 

monitoring well construction at NALF Cabaniss.  

 

2.0 RESPONSIBILITIES 

Driller - The driller provides adequate and operable equipment, sufficient quantities of materials, and an 

experienced and efficient labor force capable of performing all phases of proper monitoring well 

installation and construction.  The drilling contractor personnel must have all the health and safety training 

required to perform the work, as specified in the health and safety plan.  All well drilling activities shall be 

performed under the direct supervision of a driller licensed in the State of Texas.  The driller is also 

responsible for obtaining, in advance, any required permits for drilling and monitoring well installation and 

construction for the State of Texas. 

 

Field Geologist - The field geologist supervises and documents well installation and construction 

performed by the driller and ensures that the screen interval for each monitoring well is properly placed to 

provide representative groundwater data from the monitored interval.  Geotechnical engineers, field 

technicians, or other suitable trained personnel may also serve in this capacity. 

 

Site Safety Officer – The site safety officer is responsible for clearing the drill site for underground and 

overhead utilities or other potentially hazardous obstructions. 

 

3.0 REQUIRED EQUIPMENT/ITEMS 

The following list includes equipment and items required for monitoring well installation:  

 

Health and safety equipment as required by the HASP and the site safety officer. 
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Well drilling and installation equipment with associated materials (typically supplied by the driller).  

Wells can be installed using either hollow-stem auger (HSA) or Direct push techniques (DPT) drilling 

methods.  

 

Hydrogeologic equipment (weighted engineer's tape, water-level indicator, retractable engineer’s rule, 

electronic calculator, clipboard, mirror and flashlight for observing downhole activities, paint and ink 

marker for marking monitoring wells, sample jars, well installation forms, boring logs, soil sample log 

forms, chain-of-custody records, sample coolers with ice, and a field notebook). 

 

4.0 WELL DESIGN, CONSTRUCTION, AND ABANDONMENT 

Wells can be installed using either hollow-stem auger (HSA) or direct push techniques (DPT) drilling 

methods.  The following SOP provides procedures for both methods. 

  

Temporary wells shall be constructed using nominal 2-inch ID, PVC riser and nominal 2-inch ID, PVC 

factory slotted screen (.010 slot).  Clean silica sand of U.S. Standard Sieve Size No. 20 to 40 will be used 

for the sand pack, 100 percent certified pure sodium bentonite will be used for the seal above the sand 

pack and hydrated.  The depths of backfill materials will be constantly monitored, if possible, during well 

installation using a weighted stainless-steel or fiberglass tape measure.  The well boring will be 

abandoned using cement bentonite grout.   

 

DIRECT PUSH TECHNIQUES 

 

The following procedures will be used for DPT installation.  The temporary well will be installed by driving a 

nominal 2-inch ID drill casing (with an expendable tip) to the desired depth.  After the casing has been 

advanced to approximately 8 to 9 feet below the water table or to the first water bearing zone, a 10-foot-long 

screen attached to the riser pipe will be lowered to the bottom through the casing.  The casing will then be 

withdrawn from the ground, exposing the PVC screen to the formation material.  The saturated formation 

material may collapse around the screen, and the remaining annular space around the screen will be filled 

with silica sand to at least 1 to 2 feet above the screen.  A bentonite seal will then be installed to the ground 

surface completing the temporary well construction. 

   

HOLLOW-STEM AUGER DRILLING 

 

The following procedures shall be used for hollow-stem auger drilling for well installation.  Nominal 3½ or 

4½-inch ID hollow-stem augers will be used to install the well borings.  All hollow-stem auger drilling will 
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include continuous split-spoon sampling to the bottom of the boring as per SOP-10.  Once the boring 

reaches the desired depth, the screen and the riser pipe are in place, the annulus of the boring will be 

backfilled with clean silica sand filter pack from the bottom of the boring to 2 to 3 feet above the top of the 

well screen.  As the filter pack is being installed, the level of sand will be several inches up inside of the 

augers to ensure that an adequate filter pack is installed around the well screen.  A bentonite seal will be 

installed above the filter pack to the ground surface or approximately 2 linear feet which ever is the 

smaller length.  The depths of the backfill materials will be constantly monitored during the monitoring well 

installation with a weighted stainless steel or plastic tape.  The exact depth and thickness of backfill 

materials will be determined in the field by the TtNUS representative.   

 

The Subcontractor shall be responsible for measuring backfill placement in the wells to the satisfaction of 

the TtNUS representative. The annular space at the ground surface will be covered with plastic sheeting 

around the riser if needed to prevent infiltration of surface runoff or rainwater into the annulus.  The riser 

pipe will be capped to prevent rain water from entering into the well and will remain in place until the point is 

abandoned. 

 

Once the well has been sampled by TtNUS personnel, the Subcontractor shall abandon the well in 

accordance with State of Texas regulations.  This requires that the PVC screen and riser be removed, if 

possible, from the boring and the boring backfilled with cement/bentonite grout from the bottom up using a 

tremie pipe.  

 

5.0 DOCUMENTATION OF FIELD ACTIVITIES 

A critical part of monitoring well installation is recording of significant details and events in the site 

logbook, on field forms, and in a field logbook.  Details of borehole logging are contained in SOP-10. 

 

6.0 ATTACHMENTS 

1. Overburden Monitoring Well Sheet 
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ATTACHMENT 1 
OVERBURDEN MONITORING WELL SHEET 

 

[ It] Tetra Tech NUS, Inc. 

PROJECT No.: 
SITE: 
GEOLOGIST: 

BORING NO." ==-_ 
TEMPORARY OVERBURDEN MONITORING WELL SHEET 

I 
DRILLER: 
DRILLING METHOD: 
DEV. METHOD: 

I 
DATE 
NORTHING: 
EASTING: 

TOP OF SURFACE CASING: 

OF SURFACE CASING: 
TOP OF RISER PIPE: 

SURFACE CASING: 
T'l'PE OF SURFACE CASING: 

ELEVATIOH: 

OF SURFACE SEAL: 

T'l'PE OF RISER PlPE: 

OF SEAl.: 

Of SEAL: 

FILTER PACK: 

_---+---."""·''''''''''~W.O, SCREEN: 

---+---"" Of SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~--+--- ,,,. OF FILTER PACK: 

T'l'PE OF BACKFILL SHOW 
WELL: 

OF FILTER PACK: 
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STANDARD OPERATING PROCEDURE 

SOP-17 

LOW-FLOW WELL PURGING AND STABILIZATION 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedure for well purging and stabilization 

utilizing low-flow techniques. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following field forms and equipment are required for low-flow purging. 

 

Low-Flow Purge Data Sheet: A copy of this form is attached at the end of this SOP. 

Ground Water Sample Log Sheet: A copy of this form and instructions for its completion are included in 

SOP-18.  

Bound field logbook 

Writing utensil 

Well key  

Electronic water-level indicator: The water-level indicator must have a cable of sufficient length to 

reach the water surface and be capable of measurements of 0.01 foot. 

Submersible Bladder Pump: QED Sample Pro or equivalent using twin bonded ¼-inch PE tubing. 

Electronic Programmable Controller, MP-10: This controller regulates air flow in a bladder pump. 

Cylinder of compressed nitrogen with regulator: Compressed gas serves as the power source for the 

bladder pump. 

Peristaltic Pump: Using siliclastic tubing and ¼-inch PE tubing 

Multiple parameter water-quality meter: This unit measures and displays field parameters measured in 

the field including pH, dissolved oxygen, oxidation-reduction potential (ORP), temperature, and specific 

conductance (see SOP-12). 

Flow-through cell adapter for water-quality meter  

LaMotte Turbidity Meter: Used to measure turbidity. 

Purge water containers 

Graduated cylinder and stopwatch: Used to calculate flow rate. 
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Decontamination supplies: SOP-04 describes required decontamination supplies. 

Disposable medical-grade gloves (e.g., latex, nitrile) 
 

3.0 PROCEDURES FOR WELL PURGING 

3.1 Prior to mobilizing to the site, clean, check for proper operation, and calibrate above equipment in 

accordance with manufacturer requirements as necessary. 

 

3.2 Obtain a static water-level measurement of the well to be purged.  Record the information on the 

Groundwater Sample Log Sheet (see SOP-18) and the Low-Flow Purge Data Sheet.  Leave the 

water-level meter suspended in the well casing.   

 

3.3 Calculate saturated screen length well casing volume as follows: 

 

1. Obtain the total depth of the well by measurement. 

  

2. Using the static water level determined in Step 3.2 of this SOP, the total depth of the well 

and the screen length, calculate the saturated screen length well casing volume using the 

following formula:  

 

V   =   (0.163)(T)(r2) 

 
  where:   

   V = Static casing volume of well (in gallons). 

T = Vertical height of water column (linear feet of water) across the 

screen interval.  

0.163 = A constant conversion factor that compensates for the 

conversion of the casing radius from inches to feet, the 

conversion of cubic feet to gallons, and pi. 

   r = Inside radius of the well casing (in inches).  

 

Note: For wells of 1-inch radius (2-inch diameter), V = 0.163 gallons per foot of water column. The 

minimum purge volume should be two saturated screen lengths.  

  

3.4 Wells shall be purged using either a submersible bladder pump or surface peristaltic pump.  For 

wells with a nominal ID of 1-inch the peristaltic pump will be used to purge and sample the well.  
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If the depth to water level exceeds the capacity (about 25 ft to water) of the peristaltic pump then 

a submersible bladder pump will be used to purge and sample the well.  Follow steps 3.5 through 

3.9 for bladder pump procedures skip to 3.10 for peristaltic pump procedures. 

 

3.5 Connect the pump controller to the well pump air supply (at the well cap) by following the 

instructions in the pump control manual.  The pump controller must be turned off when it is being 

connected. 

 

3.6 Connect the nitrogen cylinder to the pump controller.  The nitrogen cylinder valve must be closed 

and the regulator line pressure set at zero pounds per square inch (psi) when it is being 

connected. 

 

3.7 Following the instructions found in the water-quality meter manual, connect the flow-through cell 

to the pump discharge line (at the well cap). 

 

3.8 Place the discharge tubing from the flow-through cell to direct the purge water discharge into the 

graduated cylinder or purge water container. 

 

3.9 Following the instructions in the pump controller manual, start pumping water from the well. 

 

3.10 Peristaltic pump  be used to purge and sample groundwater monitoring wells.  Attach monitoring 

well tubing to the input side of the pump via the siliclastic tubing and the out from the pump to the 

input side of the flow through cell. 

 

3.11 Start with the initial pump rate set at approximately 0.1 liters per minute.  Use the graduated 

cylinder and stopwatch to measure the pumping rate.  Adjust pumping rates as necessary to 

prevent drawdown from exceeding 0.3 foot during purging.  If no drawdown is noted, the pump 

rate may be increased (to a max of 0.5 liters per minute) to expedite the purging and sampling 

event.  The pump rate will be reduced if turbidity is greater than 10 NTUs after all other field 

parameters have stabilized.  Slow recovering wells will be identified and purged at the beginning 

of the workday.  If possible, samples will be collected from these wells within the same 8-hour 

workday and no later than 24 hours after the start of purging. 

 

 The time to sample any given well will vary greatly due to the many variables associated with low 

flow purging and sampling: 
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• Stabilization of parameters 

• Possible drawdown 

• Variable pump rates 

  

Normally, the time from the start of purging to the end of sampling will be between 1 and 4 hours.  

 

3.12 Measure the well water level using the water-level meter every 5 minutes.  Record the well water 

level on the Low-Flow Purge Data Form (attached at the end of this SOP). 

 

3.13 Every 5 minutes, record on the Low-Flow Purge Data Form the water-quality parameters (pH, 

specific conductance, temperature, turbidity, oxidation-reduction potential, and dissolved oxygen) 

measured by the water-quality meter and turbidity meter.  If the cell needs to be cleaned during 

purging operations, continue pumping (allow the pump to discharge into a container) and 

disconnect the cell.  Rinse the cell with distilled water.  After cleaning is completed, reconnect the 

flow-through cell and continue purging.  Document the cell cleaning on the Low-Flow Purge Data 

Form. 

 

3.14 Measure the flow rate using a graduated cylinder.  Remeasure the flow rate any time the pump 

rate is adjusted. 

 

3.15 During purging, check for the presence of bubbles in the flow-through cell.  The presence of 

bubbles is an indication that connections are not tight.  If bubbles are observed, check for loose 

connections.   

 

3.16 Stabilization is achieved and sampling can begin when a minimum of two saturated screen 

lengths volume has been removed and three consecutive readings, taken at 5 minute intervals, 

are within the following limits: 

 

• pH ± 0.1 standard units 

• Specific conduct ± 5% 

• Temperature ± 10% 

• Turbidity less than 10 NTUs 

• Dissolved oxygen ± 10% 
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If the above conditions have still not been met after the well has been purged for 4 hours, purging 

will be considered complete and sampling can begin.  For the temporary wells, if the above 

condition(s) have not been met after three well point volumes have been removed, this will be 

recorded on the field sample form and the groundwater sample collection can commence. 

 

Record the final well stabilization parameters from the Low-Flow Purge Data From onto the 

Groundwater Sample Log Form. 

 

If there is a need to leave a well during purging, there are two options: 

 

• One, if the sampler must move for 30 minutes or less but still has a clear line of sight to the 

well, the sampler may leave the pump running and watch the well from a distance until he or 

she is able to return to the well.  

 

• Two, if for whatever reason, the sampler must stop purging for an extended period of time or a 

clear line of sight cannot be maintained, the pump and cell will be shut down.  All equipment 

and supplies will be loaded into the sample vehicle, and the well will be secured before the 

sampler departs. 

 

In both cases, the time purging was stopped and restarted will be noted on the Low-Flow Purge 

Data Form.  

 

3.17 Rinse the flow-through cell, the water-quality meter probes, and the turbidity cell with analyte-free 

water and pack the cell and meters for transport. 

 

4.0 ATTACHMENTS 

1. Low-Flow Purge Data Sheet 
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STANDARD OPERATING PROCEDURE 

SOP-18 

GROUNDWATER SAMPLING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedure for collecting groundwater samples 

from permanent and temporary monitoring wells.  Low-flow sampling techniques will be used for 

groundwater sampling at NALF Cabaniss. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following field forms and equipment are required for low-flow sampling of monitoring wells: 

 

Writing utensil (preferably black ink) 

 

Stainless steel Geoprobe Screen Point Groundwater Sampler (or equivalent) 

 

Groundwater Sample Log Form: A copy of this form is attached at the end of this SOP 

 

Low Flow Purge Data Sheet: A copy of this form is attached at the end of SOP-17 

 

Bound field log book 
 
Chain-of-Custody Form 
 
Bladder pump: With accessories: twin bonded ¼-inch tubing, MP-10 control box, nitrogen gas cylinder, 

and nitrogen regulator. 

 

Peristaltic pump:  Silicon and ¼-inch tubing. 
 
Required sample containers with appropriate preservative: All sample containers for analysis by 

fixed-base laboratories will be supplied and deemed certified clean by the laboratory. 
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Surgical gloves 
 
Water-level indicator 
 
0.45-micron filter cartridge: If the metal analysis requires field filtering. 
 
Bucket: to collect development/purge water 

 

Calculator, wristwatch, and timer 
 
Stainless steel clamps 
 

Plastic storage bags 
 
Shipping containers with ice 
 
3.0 SAMPLING PROCEDURES FOR MONITORING WELLS 

3.1 Groundwater sampling may be initiated when the monitoring well has been purged and stabilized 

in accordance with SOP-17. 

 

3.2 Record the sample start time (using military time) on the Groundwater Sample Log Sheet.  

Record the field measurements for pH, oxidation-reduction potential (ORP), specific conductance, 

temperature, dissolved oxygen, and turbidity. 

 

3.3 With the pump continuing to run, disconnect the flow-through cell from the pump discharge tube 

and immediately start filling sample bottles directly from the pump discharge.  All sample 

containers will be supplied by the laboratory, and the laboratory will pre-preserve all sample 

containers, where appropriate. 

 

3.4 Allow the pump discharge to flow gently down the inside of the container with minimal turbulence 

when filling sample containers.  Avoid immersing the discharge tube into the sample as the 

sample container is being filled.  Sample containers for volatile constituents (VOCs) must be 

completely filled so that no headspace exists in the container.   The VOC vials will be filled to the 

top so that a convex meniscus is formed.  Gently secure the cap, turn the vial upside down, and 

check to see if any air has been trapped inside the vial.  If so, open the cap, reform the meniscus, 
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and attempt again to secure the lid without trapping air in the sample.  All other sample containers 

can have air space included when the container lid is secured. 

 

3.5 Cap each container immediately after filling. 

 

3.6 Record the sample time on the Groundwater Sample Log Form, the sample label, and the sample 

label. 

 

3.7 Place the tagged sample container into a plastic storage bag and then into a cooler containing 

ice. 

 

3.8 Enter the proper information on the Chain-of-Custody Form for each sample container (see SOP-

03). 

 

3.9 Repeat steps 3.3 through 3.9 for each sample container collected. 

 

3.10 The pump rate should not be adjusted after sampling has commenced.  If it becomes necessary 

to adjust the pump rate, document the change on the Groundwater Sample Log Form. 

 

3.11 All samples will be collected into pre-preserved bottles (if required) supplied by an approved 

laboratory.  All samples will be collected in the following sequence (where applicable): 

 

• Volatile organic compounds (VOCs) 

• Other organics 

• Metals 

• Other Inorganics 

• Filtered Metals  

 

3.12 Filtered aliquots of groundwater may be collected and analyzed for dissolved metals.  Without 

turning off the pump, attach a disposable, inline, 0.45-um filter cartridge at the end of the 

discharge tube.  Fill sample containers marked for dissolved metals so that the laboratory knows 

that these aliquots are distinct sample fractions and that the results should be reported as 

dissolved analytes.  

 

3.13 Repeat steps 3.5 through 3.9 for the filtered sample containers. 
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3.14 After completion of sample collection, remove the bladder pump (if bladder pump is used for 

sampling) from the well and decontaminate the pump following the procedures in SOP-04.  Leave 

dedicated tubing inside the well for possible future sampling events.  

 

3.15 Replace the outer protective well cap and lock the well.   

 

3.16 All equipment should be cleaned and packed into the sample vehicle, along with the sample 

cooler for transport.  Disposable gloves and other equipment should be placed in a plastic trash 

bag and handled as investigation-derived waste (SOP-09). 

 

4.0 SAMPLING PROCEDURES FOR TEMPORARY MONITORING WELLS 

4.1 Groundwater samples shall be collected from temporary monitoring wells. Temporary monitoring 

wells shall be constructed as per SOP-16. 

 

4.2 The temporary monitoring wells shall be developed as per SOP-15 prior to purging. 

 

4.3 The temporary monitoring wells shall be purged as per SOP-17.  

 

4.4 Samples will be collected using the peristaltic pump following procedures in Section 3.0 of this 

SOP.   

 

4.5 Proceed to abandon the temporary well as per SOP-16. 

 

5.0 ATTACHMENTS 

1. Groundwater Sample Log Sheet 

2. Low Flow Purge Data Sheet 
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SCC()tI(hH'Y InOJ'ganic Contaminants 

Othi;:\, Rcgulat(.'d ContamilUtnts 

Group H t,/nrtgu!'l[e.d C01'ltarnhw.nls 

Group II Unregu!1lted 
Contalllillants,ol:hcr Rq.;ubtcd 
ConU\lnin;ints 
Prinl!I!"Y 'jl1org::ll"lic Cl)nl".at"r\ij"\!ljjt~ 

PJ"iITI!IIY ill{))"'g<IJli(: Contamin,lnts 

O!.\lcr RcguJutc.d C\mtarnimlJ\B 

Gr(lUp It U!H'cguhlled Contilmitla.nt~ 

Secondllry inorganh:'. COlltamirlll.]l\.;; 

SccondalY tllorg~nil;; Cmaarlliml!lB 

SC(:()lldary In()rg~U1ic 
C(]tltumirIMIC~,PI'i!Hilj'y lnorganl~~ 
Contamin"llJlts 
Secondary lllOtgfltlic 
Cont<mrinan1.s,Primary !norgani~, 
(;ont.~'min~·lni":i 

PrinHuy InorganiQ ConJi\lTlill<tnl~ 

Gr(lup H Ullreg~lhlld 
Cnnt<l.!tlillants,Otilcl' Regulated 
Contmnlnlln\"s 
Gmllp 1I. Umcguli'lted Cont;:tminl11l!".~ 

Cilents and Customers ",.. urged to vedfy the laboratory's ""nent c"rtl1le.t;on statu, with 
the Environmental Labo,..,t"ry C~,'tificati(J1I Pr(Jgr",", Iss"e D"te: 7/1/2010 

NELAP 2/412002 

NELAP 2/4/2002 

NELAP 21411002 

NELAP 21412002 

Nhl ... Ai' 2jilJ200:~ 

NELAP 21411.1I0i. 

NELAf' Z/'!12001 

NELAP 21412002 

NELAP 111712006 

Nkl.AP 2141Z002 

NELAP 21412002 

Nr'LAP 21412002 

NELAP 4J261l0M. 

NFI .. AP 2/4/2002 

NELAP 2/412002 

NELAI' :V·:\/;;'.()OZ 

NliLAI' 2/412002 

NELAP 2/4/2002 

NFLAi' 214/2002 

NELAI' 2.M/:WO:Z 

NELAP 214!IOO2 

NELAP 21412002 

NELAP 4mll.OO7 

NELAP 2/412002 

NEeA!' 2/411002 

NELAP ll412002 

NELAP "/4noO" 

NELAP 2/412002 

Expiration Date: 6/30/2011 



C~larlie Crist 
OO'fi'rnor 
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AU.chment to Certificate #: £876()4"15, <'piTation date June 30,2011. This Ii,ting of .ccredlted 
anlllytcs should be IIsed only when ,,"sod.ted with. v"lid certificate. 

8tot. Llll""·.H"·y 11), £87604 

1':87604 
Katahdin An.lytica' Services, lllc. 
600 TechrlOlogy Way 
Sc.,"bol'(llIgh, .~m ()4074 

ME00019 (207) 874.2400 

-M;;iri,,--"'.·:o·;:i;;!<l;j-g--W-;;t.;:·-'----.. '-... ---·-.... ------,.,--.. --.---.--.. ----------.-.. -----.. -.-----------------.. --.. ----.. -.-- .. -- .. ----.-..... -.-....... " .. -.- .. -...... -- .... ~ .. -.. " ... -'" ... , ........ 
CerfU1,"!io" 

Typo 
'r.,iTc!)'i(,~t~(~{i"i'il~;();',;:;';y;cti;:;t;;;'--'-·--'-'_.",",,".,",-,,"-, ".,,""'" --·""-·'·-'-·'·iTi)·A--5·24·~2~--··------··--'··----··----6-rou~\-I!Lfllfcgll!atc(j(~~ontl~m·1il~iiit,5· ··-·-··-NfT~AF·'''·'~'~'''·''''~ 

Analyte 

Dicllloromcthanl.:' (DCM, Methylene dlloridc) 

l)i(~thy! ~th'Cf 

[:s(;hcI'ichil\ coli 

Ethylbcnl.en~ 

F!\10ridc 

,Hc,tcrotmplli~~ plate count 

HeXl\chl{)H)btlllldien~ 

lrotl 

!!'O1'l 

lsopropylbenl.enc 

L(;ad 

M~lgnc;;lmn 

M.~gllesj\lm 

Mallglm~sc 

M'.lllga.ne(;t 

MerclllY 

Mctl'\yl bromide (Bmmomcthanc) 

Methyl chloride (Chloromct.IH1I1C) 

Ml!thyl t¢rt-b1.1tyl ~,\h~r (MTBE) 

NI:lrhlh~lltne 

n·ButyILwn2.cne 

Ni(.;kd 

Nich.1 

Nitr!'\fe 

Nittate 

Nitr'D.[c"nill·jte 

Nitrite 

Nitrite 

n· Pwpylhcl,lzline 

On.hoph~\sphalC" IlS ',l 
P(:rchlof11Ie 

pH 

McthodlTech 

EPA Sl,t] 

EPA .lIn 
SM 1)223 B 

EPA 524.2 

SM 'f500r-C 

SIMPLATE 

EPA 524,2 

CA"628~OI(EPA 
1,()().8)IICP·MS 
EPA 200,7 

EPA 5:H.2 

EPA ).1)1).8 

CA-621{-(l I (EPA 
200.8)/ICP·MS 
EPA 200,7 

I)'1I200.? 

EPA ZOO.S 

EPA 2.45.1 

EPA 52,1,2 

EPA 5241 

EPA 524.2 

EPA 524.2 

EllA 524}, 

EPA 2011.? 

hl'/\ 1110.8 

I-YA .HII),I) 

EPA 353.2 

ErA )I)().O 

l?-I'JA 300,0 

EPA 353.2 

EllA 524.2 

I'1-'A .)O().O 

EPA:l14.0 

EPA 150.1 

Category 

(iH)1.!jJ II Ullregld;:lted C\)nlaminants 

Mi0l'Obiology 

Oth(~r R(:g.u(at~d Cont.(lminll.nts 

Si:;)(:()Iuhlry fnorl;~lnic 
C(llH1U'l'linants,Prim~fY Tnorgl,1l1ic 
COllt.a.minll.nl:ii 
MicrobiClI{)gy 

CiI'OUP n Umegl!l.!lted Contaminants 

P!'imary Inorgalli(~ Con\'amin(lnt~ 

Secondary Inorganl(: Contamimlllls 

GrollI' II Ullr~g(1lul¢d COllt21'tlinl11its 

Primary lilO!'ganic C'ollt,lmjaants 

P!'il'm:lty IIWI'ganic Contaminw'lls 

Prill"llli'Y Illorganic Contaminal1ts 

SecnJ'ldary Inmganic Contaminants 

St':coIHlm)' Inorganic Conht)'nill~~m~ 

Primary Inorglmic Cont!tmim~I')!~ 

Gwup 'II Unre:gukllt;:t\ C::tmtaminants 

(In)llp l! Utlregu!ated C'ontamil1anB 

Cwup 11 Unregulated Conlmninanls 

Group 11 Unregulat~~d Cornaminlll1t.s 

(jrt)\IP lllJnregulilted Contaminants 

Primary !n()rganl,~ (~ol1ta\llillmltS 

hi11l(1J)' II'H)rg'~llic C{]lltJ'\min,'wts 

PI·itn,u'Y inn!'ganie (\mtamimml~ 

Primary Inorganic (~ontamilu1flts 

Pdm~lfy In()rganic (.\:mt1llTlin1lllts. 

P!'tll'l(lt'y Inorganic Contaminanl's 

Ilrimll1"}' lnorgllni" COIl\.ilmill!lTltii 

Onltlp II Unregll!at.ed Contaminant's 

PI'im<'llY inorganic Contaminants 

Sc,colldary lnorg;~ni\; Conllilllinlli'lb 

Pd1l1my r,T1()rWllllc 
C(Jl1talTljnflnt~,Sec()ndal'Y Inol'gank 
Contaminant's 

Clients and Cnstom ... s lire urged to verify the laboratm'Y's en,.r."t "crtineation slatus with 
the Envi.-onmcnlal Lllborlltory Certif'icatioll I'rog,--am. Issue DIl!e: 7/1/2010 

NELAP 

NELAP 

NlllAI' 
NELAI' 

NELAP 

NELAP 
NbLAI' 

NELAP 

NELAP 

NELAI' 

NELAP 

NU .. AI' 

NE.LA.P 

NELAI' 

N'EI..AP 

NELAP 

NELAI' 

NELAP 

Nl':l-Ai"' 

NELAP 

NELAP 

NhLAP 

NELAI' 

NFLAI' 

NELAP 

NELAP 

NU"/\I' 

NELAP 

NELAI' 

NELAP 

NELAP 

NELAP 

lCrfecti'Ve J)~\ti,! 
"· ... '"':2'74'7i(j'(j]''· .. ·"''''' 

2/4/2002 

21412002-

3/22/20 I 0 

2/412002 

2/412002 

1117120()6 

114/2002 

111712006 

2/412002 

2/4/2002 

2/412001 

111712006 

4!).6/20()~~ 

21412()()2 

214121102 

2/4/2002 

21412002 

Z/412002 

2/4/2002 

2/4/2001 

2141:2002 

2/4/20()2 

2/4/1002 

412612002 

2/412002 

411N20[)'1. 

4fl6tl002 

2/4/200:1-

214/2002 

713012004 

7IJOI2()04 

2141ZOm. 

Expiration Date: 6/30/2011 
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Athlchmc.t to Certificate #: E87604-15, .,,,iratinn date ,'une 30, 201 L This listing ofacc,'edited 
."alyte, should b" used (lnly when .ssoriMed with a valid ".rtifieate. 

State Lllborlltory Hl: E87604 EPA l .. itb Code: MtlOOOI \) 

E87604 
Katahdin Analytical Se"vices, Inc. 
600 Technology Way 
Scarbol'ough, ME 04074 

-M:;;tl"i"x:-'-·---j)";:iitkTrlg-Wa-ter---·-----·----·--------.-----.-----------------------------------,--------,--.. -".--,-

(207) 874-2400 

Ce,rtificntion 
Annlyte Methodl'l'ec,h Cftt.egol'Y Type li:ffe,ctive Date 
Pl,i------------------------------------SlYl4.iOO.I·H-"U---------Sc;;:;nd-;;iyT\l(;rg-l;lTctG';';i;,;'~;~i~,;'fi~'~i~"'"'"-""'"-'·1;i[,~"i:Af.;--·----------4117/260i------

5ec-Hutylb~~l1z~~nc I'::~PA 524,2 (iro\IP 11 t1Tircgtlhl.\~d COl'lt1iri'linal1t~ N:ELAP 7./4/2()02 

Sehmium fil'A 1.00.8 l)rI1!ii.U)i Irlot"gallic C\mtumiJlil.(lts 

Silic~l ,IS Si02 EPA 200.7 Pl'imary lno!'ganic Contaminants 

Silv~1' EPA 200.7 Secondary Inorganic Contamin1:lnts 

Silver EPA 200.8 Secondary l,norganic COnhlmi1'llllit:) 

Sodi\l!TI Ci\-6~i·Ol (EPA Prirual'Y i'rlol'gaJlic C()lltaminanIS 
2()O.8)/ICP·MS 

SOc.Jh,1111 EPA 20(1.7 Primilry lnt'Jj'gaJ\il~ Contaminants 

Styrene. I?P'A 524.2 Olher' Reglllatcd Contamimlnts 

SuIH'IIe ASTM D516,,02 Si:(~on<ll'lry Inorg!1nk C()lltilml]'lllnt~ 

Sul'f'rite A.STM 0516·90 Secon~hlry In()rg1ulie (\l1'ltamill'um 

Sll!Hne EPA. :lOO() StuMd11ry 111OI'gailic 
Contaminants,Prlmi'll'Y Inorgunic 
Conl:~111'1Inanl~ 

teft·13 \lty 1 IJenZ(',Ilt:\ EPA :52:,1.2 Gro\IP II Unr~glliM~,d OJl'ilamiwlms 

''!\:tra(;hlorodbyic,ne (P¢r(;h!t)l"j)cthy!~ll~) EPA 524,2 O[llCr Hegulated Contaminant's 

Tetn1hyd!'()ftll'il.ri (TI-lF) EPA 524.2 OJ'OlIP Il U1Ucgulat~~d Cl)n~i\nlinant$ 

ThalHum EPA. ?OO.8 PriI11~f)' hl~lrg1lliic COnlilll'linants 

Tolu~~n~; IWA,n·l2 O~hcr Regnlmed Cotlta1nillaJlts 

Tt'M.! C~l!lf()rIl')S SM 9223 n Mic1'ohiology 

Tiltal di~st',llved $\.)lid~ EPA 160.1 Sec,ondary !,norganic Cont.!\minll/lt:;; 

Total dissolved solids SM 1.540 C S(:"condary '1norg,mic Oml!lminl.l1H!> 

T ota! nitratc",nitriW EPA 35},) Pri,mary lilorganit;: CI)ntilll"litlClrlts 

Total orgl1nic ~\~1rhon SM .\310 II Priltlfu·y ll\ol'gal'lic COl1tamil)allts 

'f'otallrih,l!Oltlelhill\cS I:;P A 5'24.2 OI'I1(.'r J.h~gulal.{!d Cont.<lllllllll11t:; 

trims" 1 ,2MDichl()r()ctl1ylcn\'~ L!PA 524,,2 Oth~~r R~gtllMed c.ont,\nliJl1jnts 

t:rans~ 1. J·Dicllloropropylcnc HIJA 57.4,) Or<'.lllp II Urlrtgu!tlted Conmminants 

TriQh!or()\:"th(:]'l\:" (Tl'i(,:blorOQihY!~'llt) EPA n4.2 Other' Reglllat1;d ContHmin:11'lts 

'fl'ich!<'.mli1uOn)ITletliHi'lt EPA 524.2 Omup 11 Unn~gulat~~d Cont;-1n'1In4nt$ 

Turbidity EPA 180,1 S~c()l1dm-)' Im,lrgtli'lic Comanlinants 

UranhJnl E':PA 200,8 Radiochclrlistry 

Vinyl (;hl()l'idt EPA 524.2 OtlK1" R~g\lI~~l.ed COllHll'niml.llts 

Xy!0tK~ (total) EPA 5242 Other Regulmed C\l11t11minants 

1,lnc EPA 200.7 S~(~On(11\ry !norgmli(i COnl'.l:lmillllTlt:;; 

Zinc EPA 200.8 S~,c\mdnry Illt)rgiullc ComanlilHlJ'\tf, 

Clients ~H1d CustOhUWS are urged to 'Verify the laboratory's cun'cnt cCl"t,ificutjon status with 
the Enviro"mental Laboratory Ccrtificlltion l'rog'·llm. Issue nate: 71112010 

NELAP 214/2(0). 

Nf'IAI' 21412(1(12 

NHAf' 214/2002 

NELAP 2/4/1.002 

NELli!' Ill7Il.(ll)6 

NELliI' 4!Z6/1.00l. 

NELAP 2/4t2002 

NELAP 5/812()09 

NELAP 5/8/2.009 

NflAI' 2i412()Ol 

NELAP JJ412002 

NU.AI' 2/4/2002 

NELAP 2/4/20112 

NELAl) 2i4mOl. 

NEl.AP 2/4/2002 

NELAP 312212010 

NE':LAP 214/20112 

NELAP 214/20()2 

NELAP 2/4/,.0112 

NFI.Ai' .11812009 

NI,LAl' 214f2002 

NELAP 2/412002 

Nbl..Al' 2/412002 

Nt;LAP 214/21102 

NELAP 214/2002 

NELAP 2hl1211OZ 

NELAP "/7/2006 

NELAP 2/412002 

NFLAP 2/412i102 

NELAP 2/4121102 

NELA1) 2('10.00:;1, 

Expir.tion Dale: 6130/1011 
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AU."'Hllcnt to Certificate #: E87604-1S, expiration date June 30, 2011. This listing ofaceredited 
anlllytc .. should be used only when associllted with" v"lid cortific"te, 

State Lnbor",.,·y 11): E87604 

1187604 
Katahdin Analytic,,1 Services, 1\"" 
600 Technology WilY 

... ~.~~ .. !.!J.?E~~~.~~c .. I'.1~_ .. ~.~f!Z.~ ..... _._ .... _ 
Matrl" Non-Potable Water 

EPA Lab Code: MElIOOl;) (207) 874-2400 

Certification 
Atllllyte Method/Tech Cat:egiH'Y Type Eff(H.~t'iye Ih,te 
-i.~I,T:2="'re-t;:;;-!)loroetil<;i:;;-·-----------·--------E P A 8260 -------·--'-----'---V~;T;~·i;Te"'();g';;;;';~':;"""""~"."'------------------N F l,A P ----_ .... -... , .. '. ""-""-7(l/iO(i:f-"~"'-"-"-M" 

1.1 ".I-Trk,hl()rocth!ilm~ EPA 624 Vola.tile Organics NELAP 2/4/2002 

1, I, I-Tdch!(lrO~l'.b11n~ EPA R260 Vo!atlte,Org1111ks 

1,1,I-Trlchtor()l;)lhalle OLM04.3"Exhibit D Volatile OfgMljG~ 

I. !,2,2~Tetm.chloroethil.j'le EPA 624 V{llllt,jlc Org(lliir.:::; 

1, I ,2,2·n~trachI0l'l)et.hanc EPA 8160 VOilltile. Organics. 

1.1 ')'.2-'n:;tfllQhl()1"o~thmw, OLM04 . .3-Exhiblt D Volatile Ofgl\ni~:s 

I, 1 ,2.2~Tetr;\chl()1'()cthane SOMOI.2 Exhibit D VolnJil~ Orgllnit,;:> 
Low·Medium 
Y(>lu~i k.~/(}C-M.S 

1.1 ,2)·Tc~trachl()ro~~thane SOMOI:i:: htdbit D Tr(lce Vol!l.tile Organics 
V{)lmile.~/G(\M:i 

1, 1,2· Tl'ichloro··l ,22wtrit1uo[tlcthl'lllC OLM04,:q:;XI1ibit, l) Volatile Organlc~ 

I, 1.2MTrichloro" 1.22·trinuoro~,thlU)c SOM01,;l Hxhibi~ D Volatile Organics 
1.,(}w~Medium 

Volfltiles/OC.\MS 
1.1 .2,Trichll)ro- J ,2)-tfdhl(lr()¢tb~'tll~ SOM01.2 Exhibit D Trace Volatik Organics 

Volatilc:s/GC·MS 
1.1 ,2-Tfk:hl()rot,:~h11ne EPA 624 VolaHlc Organics 

I, I ,2-Trichloroeth!111t EPA 8260 VolaHk, ()rg.lulics 

I, I ):"Tri(\hloroc~tha!1c OI..M04.J-Exhibi[ D Volatih;: Ofganl~\~ 

I J I )-Tril;',hl()r~lt;thlul~' SUMO 1.2 r;'xhibil D VOh1Ulc Organkli 
Lov,i·MedillnJ 
V()1~\till!:1/0C-MS 

1, I ,2·Tr(c!lIO!"octhanc SOMOI ,2 E)(hibd D Trace Volfttile Organics 
VOltlti1es/GC·MS 

l, I "Diehlol'Oethanc EPA 624- Vnl~Hile Orgnl\ic~, 

I, I·Di~;hloro(;:lh;~m\ EPA S260 Volatik Organks 

1,1·Dichlonlethll.ne OLM04.)·Exhibit [) V(}!l:1tile OrWttlic.~ 

I, I ADichlol'Od'ham~ SOMOI.2 Exhibit J) Vo!<ttik Organics 
l..ow-Meditll1l 
Volatiles/G<'}MS 

I, I-Di'chloroc,th1m~\ SOM()l ,2 Ex,hibil D Tract: Volatile Orglmi\:s 
VOilUi1es/GC .. MS 

I, I "Dichlol'oethylenc EPA 624 Volatile Orgl.1lli~s 

1.I·Dkh!(lw~\t:hY!CllC tWA 8260 Volt1tik Organi~;s 

I > l-l)khh)rt1e~h)Jlt:llIi~ DLM04.3,Fxhlbit D V()\lnile Org!lliic~ 

I, I ~Di(;hlorocthylcnc: SOMOI.:? Fi:'<hJbit (:) Volal.ile Organics 
l,r(')w-MCditlni 
Volatiles/GC"MS 

~.1 ~Dichl(lr()~l:hylcnc SOMOI.2 Exhibit D TnlCl': V()!~tilc Org(lflks 
Voln,tiks/GC-MS 

J,l-])k;hl(Jropmptnt EPA 8260 Vn!fl\ile, Ol'g!ll'li(~5i 

Client.s and Cust.omers ~\rc urged to vc,l"ify the labl)l·atory's CUl"rt:nt c(,~rtHkatjon st~ltU$ with 
the .Environlllental Laimrato,'y Certification Prog,..m, issue. DaH" 7/112010 

NELAP 

NELAP 

Nl .. :LAP 

NF1.AP 

NELAP 

NFLAP 

NFI.AI' 

NFI .. M 

NELAP 

NELAP 

NELAP 

NELAP 

NflLAP 

NELAP 

NELAP 

NELAP 

NELAP 

NFLAI' 

NFLA!' 

NELAP 

NLiLAP 

NELAP 
NU .. AP 

NFL-AI' 

NELAP 

NFLAi' 

711.12003 

7Il0(W()4 

214120(>2 

71112003 

713012004 

SMZ009 

:;/812009 

713012004 

51812009 

51812009 

?141100" 

71112003 

71301200,1 

51811.009 

51812009 

2/.::ti2002 

7I1WJO') 

)1)012004 

51812009 

SIBIl-009 

21412002 

711/2(t03 

7/J0!2()04 

5/812009 

5/8/2009 

7111200:1 

Expiration Date: 6/30120I I 
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AU!lchmcnt to CCl'tiflcate #:E87(>()4-15, expil·alio .. date ,Jun •. 30, 20lL This listing of accredited 
analytes should be used only when associated with u v~llid (,~ertificate. 

State Lnhoratc ... ·y Hl: E87(i04 

E87604 
Kat.hdin AII"lytka' Services, Inc, 
600 Technology Way 
Se.Il'bol'ough, ME 04()74 

El' A Lab Code: ME00019 (207) 874-2400 

-M"atriX:'-NOI1"P'ota bJc-".Taic·r;·-·-··--·------'---·--··-'-·--··-·-~··-·", ... , ..... ."."."'W,,_ ,.","~.,""."' •. ".,~'".,.~.,.,-'.'-•• --~-------.--.--.. -.--------------•.. ,._------•.•• 

Certification 
Anlllyt. MNhodrr«,h CategcH'Y Type Effective nate 

,." ••.• "" ...• _ •.... ", __ , ___ , .. _." .. , __ ,., ___ .,~. __ ,_ . ~'''''M'"''' •. ''.~',',·",m'''''_'''W'~''_.~~,,'M' """"'''.M',,",'''''".'''W~'_'_'''''_''''"'._ ~,,~ 

__ , __ ., _________ , ______________________ , ____ ._.,, __ .. _' .. _.,," ""'~""'.M"~"'·"'''''''~· ... ______ . ______ , ________ . _______ . ______ _ 

1,2:.J-Trichl()r()be,n:(.(:!n~ EPA 8260 Volatile Organics NELAP 71112003 

I ,2,J·Tl'iclllot'obenl..ene 

I ), 3 -Tr [ch! orobt;:n:t,enc 

1,2,3-Trichlqrl.lpropanc 

1.2,4"Trich!orobcn?t~nc 

1 ,2,4-·rdchlor()herl"r,cnt:; 

I ,2,4 -'1" I'it hI 01'(,\ ber\l.c 1'1(~ 

I ,2,4·Tr ic.hlcl!'obli.>'l\zellc 

1,2,4wTrimcthylbcnll'.nc 

! ,2·Dibmmo~3·chloropropn.nc (DB(;P) 

I ,1-Dibwrno-:3-"hloropmp!lm:~, (DBCP) 

1,,2-DibH)tl\(l-3-ehlilj'nj1rOpi.Hlt: (DBCP) 

1 ,2"Dib)'()mo":~·,ch!oropfOpa!1C;: (DBClj) 

SOMOI.2 Exhibit D YObllik ()rg~miQ!i 
Low-M~di\lnl 
Volalile~/GC·MS 

SOMOI.2 Exhibit D Tmc.e Volatile Organi(;s 
Volatiles/G(>MS 
EPA 8260 Volatil() Orgflni~~s 

FPA BZ70 P:xtnwtablc ()rgarl!C~ 

BOMO [.2 E:r.:hibil D Extr~Ktable Organics 
Sem.ivolatiltt-i/GC .. MS 
Ef' A 615 E,xtl'actable Organks 

EPA 8.260 Volatile Orgallfl:S 

EPA 8270 Extractl'lblc Orgrll1i~s 

OLMO'I.3"J.~xhlbit D Vnlatik Orgl.\~\icS 

SOMOI,:? Exhibit n Vol,lI!!e Ol'gm'lies 
Low-M~dium 
Vt'}!Nlile~/OC'",MS 

S()MOI.2 Exhibit D Tn'lce Volatile Organics 
Volatile::;/OC"MS 
EPA 8260 Volatile Otg,anks 

EPA 504 Vo!atil\:) Organie~J 

EPA SOil Volat'il~~ Org,mks 

EPA 8260 Voh1l'ilt OrglOlI\ic!> 

OI...M'()4':;-l:';xhihit D Volarile Ol'ganics 

S(YMOI.2 Exhibit D Volatik Orgi'mics 
Low"M~i,dillm 
Voltltilt:.~/GC-MS 

1,2·,Dibwn\o":J-chloropropanc (I)BCP) (with S!M) SOMOI,; !,~':xhibil, l) Trar::t; V()ltHik Ofg;a!\ic~ 
VoJa1'il~il/GC"MS 

!,,2~Dihrolll{lctham~ (EOB, E(hykne dibri)TIlide) EPA ~()4 Volatik~ Organics 

l,2-Dibrt:lTlu)l::thrtne (EOB, Ethyhme dihi'omide) 

1,2·DibtoIl'lOCIhanc (EDB, Ethyl~~ne C!ibromidc) 

1,2·Dibromoeth~lJlc {EDH, Eth)'lc;:-n~ dibrornid~) 

1.2·DibrolllO(';lbHlC (Ef)H, Ft,h,ylenc dibr(m'lith:.) 

! ,2-l)ibr()Tt!otth~lrjt:: (EDB, Ethylelle dihf0l11idc) 
(\'<,Iilh SlM) 
I ,1-Dkhl()rt)b(:n:n::n~ 

1,2-Dicl!!{)I'obc1tl.Ctle 

! ,2~Dichlot'oben,z~nc 

1,2"Dkh!ol"obctwil1c 

[!PASOII 

EPA S7-(iO 

OLM04,3-Exhibit D 

S()MO 1.2 Exhibit D 
L()w~Mt~dilim 
VOlrltil~~5/nC-MS 

SOM01.2 Exhibit D Tmo~ 
Volut.ik~/GC-MS 

EPA 624 

EPA 625 

EPA ~160 

EPA 8270 

Vo!,'ItI!c Org<lnic!; 

V()hltile Org,lI'lics 

Volatil", ()rganics 

Volatile. Orgmlic~ 

Voll.'I1:i!e Org:f\l'ii(;~ 

Extr'<lctnble Organics 

Volatile Organh~s 

EXlraw~bli. Org~,\I1il,::s 

Clients alld Customers arc urged to \It·dfy the laboratory's currenI' cel'tiikaHon st'atus with 
the EnVironmental Laboratory C.,,-tification Progr"lTI. IsslIe D.te: 71112010 

NELAP 

NELAP 

NELAP 
Nl~LAP 

NFI.AI' 

NELAP 

NELAP 

N.ELAI' 

NOLA.!' 

NE':LI\P 

NELAP 
NELAP 
NELAP 

Nbl..A.P 

NELAP 

NE1.,AP 

NELAP 

NELA.P 

NFiI ... AI' 
NELAP 

NELAI' 

Nr:LAP 

NIiLA!> 

NELAP 
NFLAP 
NELAP 
NELAI') 

5181)01111 

5/8/2009 

7111200.J 

7/l1200,1 

5/812009 

2/412002 

7/11200.J 

7/1.12003 

7131)12(1(H 

11B12009 

5/8f2009 

7111200] 

21412002 

7/112003 

7iJI2i.11)3 

7130120114 

5/8/2009 

51812009 

21WOOl 

7/1/200:J 

711f200:J 

7i3012004 

5I81?1I09 

5m/2009 

21412002 

214/2002 

711121103 

7/IW)OJ 

Expi .. "tion nate: 6/3012011 



Charlie Crist 
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AttllcillIlent to Certificate #: E87()04-15, expiration date .Julle 30, 20 I L Thl, listing of acc,'edited 
""llly!e, sh()uld be used only when nssocilltcd with a valid ccrtificlltc, 

State Lnboratory Ill: ES7604 EPA Lab Code: MEOOOl9 (207) 874·2400 

[87604 
Katahdin AII.lylk.1 S.rvil:cs, """ 
600 Technology W.y 
Scarborough, ME 04074 
'M~;triX:-----NOil~pot:;l-i)IC-'Wa-i,cl:-------------'--'--' .. ---..... ----.. -.. , __ ._._,_" ____ ._ .. _.,_",'"., .. ,~'''~''''.,_ .. "'''',,,''.w.,'""" 

Cel'tifkation 
Type 

-i~i,:t.)1Qhlo;:;-;bcnlCliC--·----------·------Or..M04 .3=Ixliii;1"t"l)- ···---·---"--v~~'G\-i'ie'6~g~;;;;''i'~·.~"''''~'~"'''·%''''''''· '''''-··'--'-'--------Ni~l~Ai:;----

An.lyte M~~thod/Te(',h 

1,.2 w Dichlombenlene 

1.2"Dichlorol;':thane 

t ,2-Diclllowe!,hflne 

1,2 .. Dichlot'oeIhaJli.) 

l,1-Dkhlorod.lH1J1~~ 

1,2-DichIDrl')etlul.llt:: 

1 ,2~Dlchlor(Jpropll.lle 

1.2~Dil~hlorop'j"()prul.e 

1,2 .. Dichloropmpane 

I )-Dichloropn.\lX\llC 

1 ,2·Dil>hcnylhydrazi ne 

1,3,::i-Trli\1!'::1.hylbr:nzt::nt;: 

1 ),5-Tril'litl"l.)ben:i.el'l~ (1 ),$-TNB) 

I ,3,5·Tt'illitrobefll~el'le (.\ .3.5·TNB) 

J ,3"f)ieh!orobcllzcnc 

1 ";H)i(,:hl()rt)hCl17.~n¢ 

1 ,3·Didllorobenz~~Jle 

I )-l.'.>khloroben:r.cne 

1 ,3-DithllJrob!:llZ(~1'le 

I ,3"'Djch!()r()b~~t1l,cn~~ 

1 ,;,~-Dichl(JI'()b~Jl.1:'~I'\l~ 

1 )-Dichll.lro!lmplllic 

1 ,J"Dirlitrobenzt1nc (,1 ,:HJN!3) 

1.3"DinHJ()bcnz'~!lc (I,J·DNH) 

lA-Diohl(Jr()bcm:,enc 

1,4-lh:hl()toberIZtll(;) 

I ,4·Dich!oj'()b~~nzcne 

SOMO'I.l. Exhibit 0 
Luw-MtdiUl11 
VoIMilcs/GC"MS 
SC)MO 1.2 Exhibit D Tf(lt~e 
Voli'ltiks/(J(>MS 
EPA 62.4 

E;PA e2M 

Ol,M04.3~Exhibit D 

SOMIII,2 Fxhihit)) 
Low~MtJillIll 

Vo!atil~5;/GC"MS 

SOM01.2 Exhibit D Trace 
Voiat.iJes/GC"MS 
EPA 624 

EPA 8260 

OLMlI43·Exhihit f) 

SOMO t ,2 Fxh,iJi, I) 
Low-MtdiUtI'l 
V(Jiatiles/GC·MS 
SOMOl). ExhibH DTnltC 
V(JI~'ltilt:!i/GC~MS 

EPA 81.7(> 

EPA 8260 

EPA 8270 

EPA 8330 

EPA 614 

EPA 625 

EPA 8260 

EPA 8270 

Ol..M04.J·Ex,hibi1. D 

SOMO 1.2 Ex.hib;t J) 
Lov·:-Medillrl'l 
Volatiles/GC~M.S 

SOM01.2 r~xhibit D TnlC"c 
VolaiJl~~s/(l(>MS 

EPA 8260 

.EI'A 82711 

H'(8)30 

EPA 624 

EPA 625 

I'PA 82611 

Volati!I:::,Orgallics 

Yol(ltilc ()I"gallii;;~ 

VoJ,\[il~ OrgIII\i\)~ 

Volatiic Org~l'dc~ 

Vl)latik Org,lllics 

Volatile Ofg{\nic~ 

Volatik Organic!) 

Yf,l!U1,i!t: OrWll'lics 

V('jli.uilc Org'lllic~ 

Volatile Organics 

EXlract;lb!e Ol'g[!J)ics 

Volt'ltiie Organics 

Extractllhk Orgi:l.llks 

bdn\ctllbk Orgunie~ 

Vllhl.tik Ol"gal'lics 

Extractable Org~U1ics 

VOl Mile ()I·gllJ'lics 

Extnl{;ttlb!\~. Org,mi(:s 

Volatile Oqpu\ics 

V()!alil~ Or'gl1nics 

VolMik (lrganks 

Vol(1tilc Organks 

Extr'1lctabk Ol'ganics 

EXH'a(~tab!~~ Organics 

Vol::ltil~~ Org!mics 

H;":'l.nlCt~ble ()rg~mic~ 

V{)11lIile Org,mics 

NbCAI' 

NELi\!' 

N['I.AP 

NFI)",AP 

NELM 

NFiLAP 

NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

Nf.iLAP 

NF.LAI' 

NELAP 

NELAP 

NELAI' 
NE,LAi' 

NELAP 

NLLAi' 

NELAP 

Nln.,AP 

NFIAi' 

NFLAI' 

NEL.A,P 

NECAP 

NELAP 

NELAP 

NELAP 
NFLAP 

Effective. J)ute 

71l0ll004 

5I81Z1)09 

SISI2009 

2/412002-

7/112003 

713012004 

5JSIlOO9 

51812009 

2/412002 

71112003 

71JOI7.ll()4 

5181Z()(Ji) 

5/8120119 

711/200:) 

7/11200:) 

71112003 

7/]OnJJ04 

214120()2 

2J<l/2()02 

7/11201)3 

7/1/200] 

l130/Z004 

51812009 

.\IS/Z()O'J 

7/11"()().) 

7/112003 

7/.J0/2004 

214/2007, 

2/4/2(102 

7/11200:J 

Clients 'lI1d Cu,tomers are urged to verify the )aboratOl'Y's current certification st"tus with 
the E"vll'(,nmental Labn><ato"y Certiflca!ion l'i'Ogl'lllll, lssuenme: 7il12010 EXI';"UtiOtl Date: ()!30!201l 
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Attac.hlllcnt to Certitlclltc 1/,1':87604.15, expiration date June 30. 2011. This listing of accredited 
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SIM. \,aborato,y \D, 1':87604 M.EOOOI9 (207) 874·2400 

E87604 
Kat.hdin An.lytical SCl'vices, In,,-
600 Technology Way 
Scarborough, M.E 04074 

-j\JIi1trTx-: ---N'~)11~1)otH bleW~lter--·-------·------'-------·--------·----·-··- .. --."."" .. ".-."~'".~.".".-"""'-'.".'" 

MethodlTech 
Certifil',ation 

Type 
\.4-DichiOj'obclizciiC----·------------------EP~\' 8i70--------·-·---'·---Exii~~'~XaGI~:'·6;g;;~l'i~·~""'""""""" '"" "-'''·''~'--·-'--N!:;TAI)----
1 ,4-Dichlorohcnz,"ne 

1 ,4-Diehl(,)rob~T1Zi:1l~ 

'I,4 .. Dic.hlol'o\)erlzene 

l ,4· [)i(\.I(~n(:; (1 ,4~DieIlIylenl,)oxid~~) 

lA-Oio:<!1I1C (J. "IH)i(ithylcn(;o~idc) 

SOM()l,2 E':xhibit D 
Low·Medium. 
Volati!es/GC .. MS 

Volatile Organics 

SOMOI.2 Exhibit [) 'rmce Volatlk Organks 
Volatiles/CK>M.S 
EPA S260 Volatile Or~_wnjcs 

SOM01.2 Exhibit D V~.ll!l.\ile Organics 
L()w-M,~dh]l1'1 

Volatiles/GC'.MS 
I ,4-Diox9.nc (I ,4-DielhyltllCf)xidt) (with()tTt S'IM) S()M01.2 Exhibit D "j'·I'aCt. Vo!ntilc Orgal1i(~s 

1.,4- N'l.rhth()ytdTl()ll~ 

I ,4'Phenylcm~d iumilH.: 

I ~Nap!'lthyllmlille 

2).',3,J',4,4',5,.1',6-NlllHl.chl()robiphe.lwl (BZ 2(6) 

2,2',3,3',4,4',5,6~OcHl(;hlombiphtmyl (HZ 195) 

l,2,'.3"3'.4A'.5·Fh,pt.ftcl1lorobiph(,~nyl (HZ, 170) 

:z,::;'.',3,3',4'/1'-Hl::x~l(:hlorobiph(:f1yl (HZ )28) 

2,2',3,4,.f,5.S'-1·lepUlchlor()biphetlyl (HZ 180) 

2,2',3.4A',5',6.HeptachlOi'obipht.\j'lyl (HZ 183) 

2.2',3,4.4',5'·.HcxachlorobiphcnyJ (HZ 138) 

2,2'.3.4A',6,(:i'"Hepta(,:hlofObiph~~ny! (HZ 184) 

l,.~'.3.4'.5.5'.6"Hcptfll;h!(ln)biph\':ny) (BZ 187) 

7,:;..',3.,4,5'-Pen\.l~/;:h!orob(pbellyJ (HZ 81) 

2,2'.3,5':l\~tru(jhl()r()hiIJhcnyl (HZ 4'~) 

2.2'.4,4',5.5'·Hexadl!()wbiphcnyl (BZ J 53) 

2).'/1,5S-P~nw\:h!orobirh~!lyl (BZ 1(1) 

2,2',4,S'-'r~lt~\(.,':hllJr(.)bipheTlyl (13Z 49) 

2.2',5.5"TetJ'achlorobiphenyl (BZ 52) 

2.2'.Fl"ril·;hlorohiphcnyl (HZ 18) 

2,2-Didll ('lrojlmp,~ne 

2,J,3',4.4'.5.5'~Heptachlol'obiphcl'lyl (BZ 189) 

l •. ::!.3'AA',5-1-\cx;;!'(':hlorohiphcl'lyl (lV. 156) 

2,3,J',4,4',5'-Htxllchlorobiphe1'lyl (BZ 157) 

2),J',4,4'"Pcnwchlorobiphc!lyl (HZ lOS) 

7..3'.,4,4'.5 ,5'-l-1.I,:'x~ll;hlombiphcnyl (H2, 'j 67) 

l,:·1,4,4·,5~Pentachlotobiphe.j'\yl (HZ 114) 

V~)latilcs/GC·MS 

EPA 8270 

EPA 8270 

EPA. 1'5270 

EPA 8082 

EPA 80S2 

rrA 808~. 

CPA S082 

EPA 8082 

EPA 8082 

EPA 8082 

EPA 8082 

I'YIIWm 

EPA 8082 

EPA 80S? 

EPA 8082 

EI' A 8082 

EPA 8082 

EPA 8082 

EPA 8082 

EPA 8260 

EPA. 8082 

EPA &082 

EPA 80S} 

F'i'A 8082 

EPA 8082 

EPA 8082 

Exu"ctabl,) OrganicB 

Hxtnll . .:tuble Oq!.flnics 

Extritctable Organics 

Pcsticid\.s~Hcrbll;;dv5-PCB'~ 

Pcsli<;jdi:$-HcrbiGide~-PCB'~ 

P(::>ticide~~Hubiei(lc:s"PCB's 

Pest i ci des" l'·l erb; (~i (j~s~ PCB's 

PC'st'.icjd~s"H~rbidd~~-PCB'$ 

.Pcsdl,.;ides-H.~fbi~idv$-PCH\ 

P~sticidc;::s-Hel'bicides"PCI3's 

Pesti~ides~llel'bicides~PCB's 

Pesticides"l:lerbicides·PCBis 

Pt!st ki dl~S ,. Herb i ci des-IJCn' s 

Pe$lieJdt:'~-Herbiddcs-PCB's 

l'esticidcs-Herblddcs. .. PCB's 

Pe-sticldcs"!-Icrbi(:i{lcs-PCn'~ 

IJ~~sl i ("j des-He rb j (,: ide~-PCB' $ 

Pc:;ti c.! dc.,~ -Il ~l'b i cides -PCB' ~ 

Pestiddcs,·Ifcl'biddcs,.F'CB's 

VOI~ltilc Organ)Q!;i 

P~(;licides·l-ltrbiddt':~·PC'.B's 

Pestiei(ks·Hcrbkides-PCHls 

Pl;:stlcidc.:s-l'-lerbicide:>-PCB'!i 

Pesti c ides·· H (!l'b i ci des" PC B' s 

Pes tid(ks~ j'lcrbi ~\i d/;'·s- PCB's 

P'~!:Iticide~-Hel'bicideswPCB's 

NELAl' 

N'l:'il"J.,P 

NELAP 

Nj,2LAP 

NELA.P 

NELAP 

NELAP 

NELAP 

NEf..A.P 

NELAP 

NELAP 
Nf'LAI' 

NELAP 

NELAP 

NELA.P 

NEI..AI' 

Nf.'LAP 

Nl-'.I..AP 

NELAP 

NEI..AP 

NFI . .AP 

NELAP 

NELAP 

NFLAi' 

NELAP 

NELAP 

NFLAi' 

NELAP 

NELAP 
NnLAP 

NELAP 
NfiI...AP 

Effective Dlite 

7I.I12()O) 

7130{,W04 

o/Sn009 

51SIlOO9 

71112003 

5/8/l009 

11812009 

71112003 

71112003 

71112003 

713012004 

51S1200<) 

lI.lOl2004 

.5/8/2009 

71)012004 

7130/2004 

7IJOI"lI)(H 

S18121)O') 

mOl"lOO4 

711012004 

7/l0/2.004 

71.1012004 

71)O/lOO'i 

5/8/?OO9 

7I:l0r2()()4 

713012004 

7/l/JOO::! 

)1SI2(10,) 

51812009 

SISIZO(),> 

IlSI2009 

5/8/2009 

1m/20D9 

Clients and Cust.omers are urged t.o verify the labol+i:ltory's cuncnt certification shltus with 
tbe Ellvirollment.l L"boratory Cel·tit'ic.tlon Program. Issue [ht", 7/112010 Rxpirati<)tI Date; 613012011 
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Stote Lohorotory In, E87604 KPA L~b «)de: ME00019 (207) 874·2400 

E87604 
Katahdin Analytica' Service., ille, 
600 Technology Way 
Sca,'h(JI'ough, ME 04074 
-M~l'trix:"""~'·'·'·"N~:;'n':·Fo't:a'·b'i'e"'w'a"ic'~ 

Cel'tifil~ation 
Ann-Iyte MethodJTech Cntegury Type 
?, 3' :4.4-:;:·5~r·cma'~iJ(;r(:;blPh-cilYl(ilz,·1-18.)--··'---·-------·-i~·i;-A8-(j82--·---'--------'----·---f)estic; des~ 1"'1 crb j (;i (j-~~-:Pc1:3rs----·--·---'·-'-··NTLAY;-"· 
2,J',4,4',:)i-Pcntl,IQhlorobiphcnyl WZ 1.23) EPA 8082 l)e5til:,!d~s-I-lcrbjcid¢!i-PCrJl!\ NELAP 

2,3',4,4q'~tnl.ch!{)robjph~I\)'! (HZ (6) 

2,3.4,6-T t~trach I oro IJllCtlO I 

213,4.6~TetnlchJorophcnol 

2AA'·Trkhlot'obiphenyl (HZ 2R) 

2,4.5-'1' 

2,4,S.Trichl(ir()phCnOI 

2,4,5" Trkhlo!'Oph(:)flol 

2.4,5 .. TriehlofOpil(!tlol 

2,,4,o-Tl'ichlompht!llol 

::1..4.6· Trichlorophcnol 

t".l.C)-Tri(:hlorophclll)1 

2,4,6-T'richl{)r~)phe'I()1 

2,4,(i-'1'rillllrowluCllC C2,4.6-TH'l') 

2A,[) 

7.,4·DB 

2,4'-Dich!nrobiphc-nyl (Hl, R) 

2,4-DichlofOphenol 

']..4·nichlorophcnol 

1,-l-I)i~hl()mph!;)f101 

2,4·DichloI'Dphenol 

2.4· j)im(!thylpi'lcnoJ 

2.<1"Dim(:1:hylphc-tloJ 

2.4·Dimc1.hylphcnol 

2,4-Dim~thylphen()! 

1A·r)initrophenol 

2,4-Dillitt(Jph~nol 

2,4~[)jniti'OI:Jht)t)()1 

2A"[)I1l~trophcno! 

2A"Din(trotolucnc (2/HJNT') 

Z,4-Dillhro\()1Ilen~ (2,4-DNT) 

L,4-Dinitrott)lnerlt (2,4~DNT) 

2,4·Dinitrotolul:!tl¢ (2/I~DNT) 

EPA 8082 

EPA 8270 

SOMOI.2 Exhibit D 
Scmivolatik',s/OC-MS 
EPA 8082 

FPA8J.5! 

U'A 8270 

OI",M04.3-Exhibit D 

SOMO 1.2 Exhibit [) 
Scmivolatilc~/G(>MS 

EPA 625 

EPA 8270 

()I."M04,3~E')\hihjt J) 

SOMO 1.2 [,h"" II 
S t r1'l i \In IIHi les/Ci c-M S 
1'.1' A 8:rlO 

EPA8J51 

EPA 81S1 

EPA 8082 

EPA 625 

EPA 8270 

OLMII4.3-Ic\hib;I I) 

SOMOl ,2 Exhibit D 
SCI'!'t ivolatilcs/Cj(>MS 
E,PA 625 

EI'A 8270 

OLM04.3-hhibit D 

SOMO 1.2 bnil>i' D 
Se'mi\l()IMlle~/Ci-C "MS 
EPA 615 

EPA 8270 

OLM04.3",E<x,ilibit D 

SOMOI.2 I.':xhibit' D 
Sl;!miy{)I~\ti!l;:s/GC-MS 

EFA, ti25 

EPA 827U 

EPA 8330 

Ol,M04J-Fxllib!\.I) 

h~.~lid(]c:;;-Hcrbicide$"PCB's NELAP 
Extractable Organics NFLAI' 

Exttact::thle Orgal1i~~3 NFLAI' 

Pt':st iddc s" !·I.~~rh ~ dd~~;;·' PC H's NELAiJ 

Pest.! d dl.~~-J·l ¢ rb k !d¢.~-r'cH· ~ NELAl' 

Exlr(tCt,lhlt Organks NELAP 
Exttact1!ble: Organics NELAP 

Extractable Orgi1ni~~s NCCAI' 

Extt'J.lCitablc Ol'ganks NHLAP 

Ext.nl,~tablc Olw,nics NELAP 

Hxt.r~1CI'ablc; Orgl~nil,Os NELAP 

l:'::xtrltWtble Ol'gallk,~ NELAP 

Ex~ruclablc ()tg(tl'liCf; NLiLAP 

Pest i cl des· Herb i ci d~~s· PCB's NEl.Al' 

I)CSlk,idc,5-11crbki dt,\.')-PC'BI~ NE,LAP 

Pe,~tidd('.s·Het'bicidcs"PCB';'i NIlLAP 

Extl'acwblc Organics NI.].,AP 

ExtnlCl'.'lbJ~ OrBnnit;;s NELAP 

Extnlct.abli:: Ol'gallic~ NELAP 
r~xtraNablc Org,mics NFiIAP 

Extra(;tablc Orgmli(;,s NI?LAP 

HX1'.nI~a'!lbll;: OrgMlics NELAP 

FX:l,rlt¢l,,,bl~ Otg<.l.rlics NELAP 
E,xtmctable Organics NCLAI' 

E:'<l.ri\.ctlibl~ Ot'gmlics NELAP 
Extractable Organics NCI..AP 

ExtracHlb.1c Organics NELA1) 

{·;"trac.t.ll.b!c Organi(;~ NELAI' 

EJ.hin,ct'<.\bl~ Organi.;:s NELAP 

Ext!'aclable Organics NELAi' 

lix.tra,:tab1c O,.g,mks NELAP 
r:;xtrllGI<.,blc C)rgl1l1icS NELAI' 

Rffcctive Date 
.m~iiiho(iij-·-

5/8/2009 

7130/Z004 

711/2(0) 

,18/20(19 

5/WOO!l 

7111200J 

7/112003 

713011.004 

.118/20119 

2W2()()2 

71112003 

713()12004 

,18/7.009 

713012004 

7111211113 

71112003 

,/811.009 

214/2002 

711/2003 

7130no04 

S/8/2009 

214121102 

711121103 

7/JIl12004 

SlSno09 

1.14/2001 

"III 120m 

7130/2004 

S/SIZOO" 

2/412002 

11112003 

7/311121104 

7/30120(,),1 

Clients and Customers are ""god to verify the l"borato,'Y', CU'T.III certification starus with 
the Ellvi",,"!»en!,,l L.bm·"t,wy Ccrtifkatioll ['rognun, .Issu. nate: 71112010 Expi .. a\ion Dale: 6/3012011 
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Atl:nch"'.nt 1:0 Cortifk.t. #: E87604-15, "'l'irn\iol1 date .June 30, 201 L This listing of accredited 
ullnlytes .,hould be used only when .ssociated with n valid eertllle.te. 

State Laboratory ID: ~:876()4 

E87604 
Katahdin Analytical Serv;""" Inc. 
600 Tcchnolob'Y Way 
Scnrborollgh. ME 04074 

ME00019 (207) 874·2400 

-Mirtrlx:--Non:J:i(rtabICWater------------------------------.------.------,.--.. --.,--.-,-.--.-.,~.-",'"-,,~,,~~. "."' .. ·'''.',,·"' .. w'''',_''''''·.,·"·_·_· ___ ,,_~''''','''"''~w,~,""""~-'--"~"'-

Certitlcl1tion 
An"ly!' C,tl:egOty Type Effective (late 
·'f4:T)i·;~Tt-!~ot(jT~-I~·f,;-(2~~i~15f,y{:)--·---·-·----·-··-----'--·-·--S(yMo·~XI-;a-i;b!tr)--·-'- ·······-···-··i::::·~£~';~·i";;[;i';·'6;g~;;;'~·~· "",,,,,.,.w,·,,,"',,,,,,_ "·-···'""··--Nf:\·i~:ft-:J)-·-----------~~i8i2()09-------

2,6-Dichlon)phoMI 

2.6"Diniuot(1ItICrlC (2,6·DNT) 

'l.,6-0inJ(rotolucne (2..6-DNT) 

2,6-Dinitrot()I~I~~ll~' (2,6-DN'f) 

2,6-Dinittt)Wlllejl(~ (2.6·DNT) 

1-Ace(y l~llll ino 1.1 uon:,nl;: 

2 ~;\ 1'\'1 ino-4, 6-d in itr()w 1 uen~ (2 -urll-dnt) 

2~Bm,lHl(lli~ (Methyl ethyl ke.ttmt, MEl() 

2-BlltIUlt'JIH.~ (Methyl ethyl !(ctont\ MEK) 

2·Butallonc (Methyl ethyl ketone, MEK) 

2,·chror\)~~tJ1Y! vinyl cth(:r 

2-ChIM(J~t.nyl vinyl ~,th¢r 

2-Chl()rnnaphl'halelle 

2"Chlol'Onaphtha!ene 

2~Chloronap!ltha1cnt; 

4.-(.':111 or,)ll ~\.ph!h~ll~llC 

2-Chlomphcnol 

2·,CblomphellOl 

::!·ChIOl"()pll\~nol 

2"Chlofophcnol 

2~Chlorotoluene 

2-J:J~xml()nC 

2-1·1ex;ll1one 

2~I'1.exat'llm~ 

2"Methyl·4,6·,dinitmplle,nol 

i. -M c(',hy! -4. 6~dj 11 ilTQphono I 

2.-Mcthy I-ri ,(i -d i 1l11'I(l pht;:n(J! 

2-M elhy II'itLph thalcllc 

2"Methy lIulljhthalene 

Seltlivoj,ni!esfCiC-MS 

EPA 8170 Ex""""ble C"g"";" 

EPA 625 Extt'ilctable OI'gW1ics 

EPA 82.70 Extrl;l~tabk Org1.111il.';,s 

'HPA RHO Exlnlctable. Org'l.I'lic~ 

OLlvlO4,3,·Exhibit D 1),1.1',\(;1:;\])1<1 OrBt1nic~1 

EPA 8270 h!r::tCll1.bk,Orgill'lics 

EPA 8330 Extr<lctable. Orgal1ics 

EPA IQ60 Volatile Organics 

OLM.04.3"Exhibil D Vo!atH~~ Orga!1k~ 

SOM01.2 E',~,hibH D Vol~tilc Org;~U1ks 
l,,(nv~Mcdi\un 

Vol'lIilesJOC·MS 
SOMOJ.2 Exhibit n Trac¢ V,)IMilt: Organics 
V()latik:dGC~MS 

EPA 624 Volmik OrgMlic$ 

f:PA 8260 V()!~ltile Organics 

EPA 625 Extntctable Organics 

EPA. ~270 F;x!.nwtabh:',OrEtHllb 

()LM()4.3~Ex.llibit D E~lract~lb!~ O)"f;tln1!;$ 

~OMOI ,2 E\:hibi\ D EXU·<tctab!e Organics 
Sell'! i vo I ati 1 ~~J(] C" MS 
Et'JA 625 E.xtl'uctable. Organic~ 

r:~PA 8270 Extmcll1blc Organks 

OLMOI\,3-Exhlblt n hxtnwtHblc Orgllliic<i 

SOM01.2 Exhibit D Ex,tract.abh~ Organl<,:s 
S(';mivol~,t.il~,sJOC-MS 

EPA 8260 Volatile Organics 

EPA K'!.60 V('lhl.H!e (JrgLIl'lics 

OLMQ4.3-Exhibi[ D Volatile 01'ganics 

SOM(Jl.2 Exhibit D Volatile Organi~:s 
Low"McdiU!TI 
VO(~l.(lks!G("-MS 

S()M01.2 Exhibit!) Trm:c- Volatile Orgililics 
VolQtikdGC-MS 
EPA 625 G"tn](;h1hl~ Organil,:!> 

EPA 8270 Ex.tractable Orgal:lics 

OI..M04.3-Exhibi[ D Extj'tK~tnble Organics 

EPA 8270 Extr:-lctabk Org~u1k~ 

()LM04,3·F,xblbit D E1'.tr"lctilblt Orgmllcl> 

Clients and Customer's are urged to veri(v the laboratm"y's ClU'J'tnt cel"t.ifi(.~ati()n st.atus: with 
the Etlviron",clItal Lahomtory Certification Program, hiue nate, 7/1/20] 0 

NELAP 7/1/20U] 

NH.AI' 2/411.0(12 

NELAP 7/1/200) 

NELAI' 7/JO/]OO" 

NELAtJ '7J30J200,1 

NELAP 711.12110) 

NHLAf' 7(l0/2(J04 

NELAi' 7/11200:) 

NELAP S/12/201l5 

NELAP 5/8120119 

NriLAP 51812009 

NELA.P 21412002 

Nfil..AP 71112003 

NEL..AP 21412002 

NELAP 7/1/2003 

NELAP 7130/1.004 

NECAI' ,18120119 

NUt.Ai' 2/412001 

NELAP 7/1121103 

NELAP 713012004 

NELAP S/SrlOO9 

NELAP 7/1/200J 

NELAP 711170(H 

Nl.iLAI' ,/12120<)5 

NELAf' 5/812009 

NELA.P jl8/1009 

NEL.AP 2/4J.1OO7. 

N.EI.AI' 7/WOIJ;J 

NI.'IAP 1!;IO/2004 

NELAP 7111200] 

NE'.J.AP 7/3012004 
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Attachment to Certificate #: E87604.15, exp.i.ation date ,June 30, 201 L This listing or accredited 
.n.lytes should he used only when associntcd with. valid ccrtifk!lte. 

SM. 1,o,borato,'Y lD: E87604 

E87604 
Katahdin Analytical Services, I.nc. 
600 Technology Way 
Scarbo"ough, ME 04074 

ME00019 (2()7) 874·2400 

Maii:-fx-:-----.-N-or~-P(~tai)I.;.W-ate.r .. -.. --'---.. -, .... _ ..... --.. ------------.----------.... _---.. ----... ---_._--------.---------.. ------------........ _. ___ ""'_,,"", .. ~'''.'''''WM""m'M''''·'m'''.m'''''~~~''"''',.",.'~"."m~"M,_"'",". 
C"tIIlc .• O." 

Analyte MethodlTech Category Typo 
~Mct!)ylil;'Plitl~le'i1e (wTtti(;Ut·~s·iM)·---·----·--··--··--··'__:~'EjM'Ori-I!x-iiib;tl·)----------I::~-tract~iliie-()I~illlics·------------·------··N7TA·f)-.. ·· 

2wMethylphcI"loi (o~Cl"es()l) 

't-Mcthylphcllo1 (o-Cresol) 

?-N!lpMhylaminc 

2·NitroaniliJlc 

Z-Nitroaniltllc 

2.Nitn)phcn()1 

2 .. Niu·opheno\ 

l-Nitrophr.:-nol 

2-Nitroph~n()1 

2-Ni(:ro(.()1\lel1~ 

2-Picolil"le (2-Mc.(.hylpyridine) 

3,3',4A',S,5'-liex!1chlO1'obiplw!'IY\ (BZ 1(9) 

3,J',4,4 I,S·Pentachlorobiphenyl (BZ 126) 

JJ',4,4'·Tctnlchlo[()blphcnyl (Bl 77) 

3.3'-Dichlorobcnzidinc 

3,:~'-DichIM()h!;:ll:i!:idlne 

J ,31-Dichlt'Jr~)bt:n:i:.idine 

3,3'~Dichlorohenzidi!le 

3,JI~DilYle.[hylber\1:idili~ 

3,4,4',5w TNl'"achlombipilcnyl (BZ IS I) 

:;-M (;th Y 1 e!-to I ilnthri,:IW 

J·Nitroanilinc 

3-Nitroani\11lC 

3-Nitt'Mtliiline 

,1,4'·[)[)D 

4,4',()O[) 

4,4'·[)DD 

4,4'·DDD 

4,4'·DDE 

4,4'"DT)[; 

"A',DOI-: 

Sem i VOI~lt i I es/G (\ MS 
EPA 8270 

OLM04.J .. Exilibit D 

SOM01.2 Exhibit D 
SeI11ivoJlltiks/GC'-MS 
EPA S1.70 

EPA fl270 

OLM04,3-E:o<hihH D 

EPA 625 

EPA 8270 

OLM04,:\-Exhihit D 

SUMO 1.2 bh,hil D 
Sem.ivolaHlcs/GC·MS 
CPAKHO 

EPA 82'70 

EPA 8082 

EPA I!.OS2 

EllA 80S2 

EPA 6"15 
'EPA 8270 

OLM04.3·Exhibit J) 

SOM01.2 J::,:· • ..:hibit D 
Scm iv 0 Inti !cs/(}C-M S 
EPA 8270 

EPA X082 

EPA U/o 

EPA 8270 

OLM04J-Exhibit D 

SOMO 1.2 Exhibit D 
Scmivolm'llcs/OC-MS 
EPA 83)0 

EPA (lOR 

I,PA SORI 

OLM04.3~Exhibit D 

SOMOI), Exhibit D 
Pesticides/GC-ECD 
EI'A 60S 

EPA 80S.I 

OLM04.3-·Exhibit D 

Extr~lctab!e Organics 

Extractallic Organks 

Fxtr;lct!~blc OrganiCIi 

EXi.nK.1;;~bk OrganiCS 

Ex.t:r<lcrablc Organics 

HXinl!;:hlb!c Ortl,arli(.:f; 

Extractable Organics 

ExtraWlblG Organic.s 

Extnl,ctflbk Org,ilnic(> 

Exll'!tcl,lble Organics 

Extr,IIHllblt Orga.liics 

Extnlet!lblc Organics 

P(.!'stici'lcs~I-lcrbkiilcs-PClVt-i 

Pcsti ci des-Herb! (;idl;'.s-PC!~ 's 

PI;'·5tiddt;:s-Herbicidc$~PCB'!> 

Extrllctable Org.arl.ics 

Extr'3ctable Organics 

ExtHlctablc Org<:loi0S 

ExtraN'l'~bl\~ Org~1l1ics 

r:!xtraclabl~~ Orgalli~~s 

Pt;"~tidi'ks-l-Ierbicide$-PCBI~ 

F\·,xtr;]ctab!i.~ Organit\s 

Fix(nlctab!~ Organic!; 

EXlmct<lb!c OJ'gimics 

E.xtl'al.~tablc Orgtlllk~ 

E~.trai·;t(lbl~ Orpllli(\s 

Pe~ticide:>·l:·ler'biciJ\:s·PCB's 

Pe5:ticide~·J-ferbicid~~s·PCB's 

P~s~jcjdcs-Hcrbkid<;:s-PCWs 

P(!~O~:id~·$_Herblt:ide.s·PCBls 

Pc:;tit,:id¢~-Hcrbieidcs-PCB's 

[Je~ticides·Hej"bicides .. PCB's 

Pest i ci des .1.-\ crb i d (10[0:-pen I ,'; 

NELAI' 

NFLAP 

NE-LAP 

NELAP 
NELAP 

NEl.M 

NL,:LAP 

NELAP 

NELAP 
Nr;:LAP 

NELAll 

NEIAP 

NEI.AP 

NE1.AP 

NELAP 

NELAP 

NFLAI' 
Nr~LA1' 

NEl.AP 

NEI.AP 

NELA.P 

N'ELAP 

NELAP 

NEr.AI' 

NELAP 

NELAP 

NFLAI' 
NELAP 
NELAP 

NELAP 

NEiLAP 

NFLAl' 

NELAP 

Ii:fTe<.tlv.I)'I<. 
·····mJ}llo<i· .. _·· 

7/11200:1 

mO/2004 

S/S/2009 

7/112.00] 

7/112(0) 

7130121104 

2.141200, 

71112003 

7/l01200') 

51212009 

7f.)()IMI4 

7/11200:3 

SJgf2009 

5/8/2009 

51S1200<l 

2/41200), 

7/1f20(U 

7/1()(l01)4 

5/812009 

711f2003 

5/812009 

'111/2(0) 

7/112(0) 

mO/O!)!)" 

518/2009 

7/30/2004 

~/4n()t)? 

7/1/200] 

7/30/1.0()4 

5IBllIIO<l 

1/4/200;1 

7/112003 

7/30/2004 

Clients and Customers fHC urged to verify t.he labt")r~lt()i'y!S c.urrcnt certification stat.us with 
the Environmental Laboratory Certification P,'ogrant. Iss"e I)"r." 7/112010 Expiration nate: (;/3012011 
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Attachment to Ccrtitkate #: E87604·l5, .xpim!io" dnte ,'une 30, 2011. This list;tlg of accl'edited 
nnalylcs should bc ",.<1 only when .ssoclated with a valid ce,-tlt"'"I". 

Stut. L"bo"lIoty m: F,87604 EPA L!~b Code.: MEOl)019 (207) 874·2400 

E87604 
Katahdin Analytical Services, Inc. 
600 Tedlnology Way 

_~_e_a_!~)_o.':~~IIf~_'.!'!~ ___ ~_~~2~,_ "__" ,__,,,,,,__,,,,,,, 
Motrlx: NOll·Potable Wale,' 

Cc,"Ufieation 
Analyh, MoWod/Tech Categor'y Type 
-i-;-4':j5i5ii---------------------'--"-"'---""'-''''S()iVi(iTTfi,ii'il;;;i3 "''' .. ~. __ ' •.. ,_._. ____ . ____ ' __________________ ,_.,_ •• _._,._ •.• _,,'._,','M",'~'.'.·' 

Pesticidcs·Hel'bicidcSwPCB's NFLAP 
P(;stiddes/GC">[ .. :CD 

4,4'-00'1' EPA 608 Pc~ti(;ides-He'tbicides"PCI3'$ 

Pesticides·Hcrbicldcs·PCB's 

Pcs.ticidcs·l-!.crbi(;;(ks-PCH's 

Pr.sti ci tl~~s-HGrh i 1; i ik,s-PCB I ~ 

4,4'-1)!)'!, 

4,4'-DI)'j' 

4,4'·LlDT 

4"Amino"2,6·dinilI'OW!lwnc (4wam-tlnt) 

4·Amiflobiphenyl 

4-Bn>TIlopheny! phenyl ~l'htr 

4.Hfofliorheuyl phenyl '-"the!' 

4·Brol11ophcnyl pil(myJ et.her 

4-H1"()1Tloph~n)'1 ph~llyl (ij'ber 

4-Ch I (lH)- :1-rn~t.hy 1 phenol 

4-Cblm(J-3-nle,thylpht:llol 

4yCh I oro" 3 .. meth y II)hcIlO I 

/J·Chloro·3·l1lcthyl phenol 

4-Chlo)"O(l.J1ilinc, 

4-Chbro'IJ'1I!inc 

4-CIIIMofulilillli: 

4-ChlMophcnyl pll!:nylethcr 

4-Cblo!'ophctlyl phel'lyklhel' 

4-Chlol·OphcIlY! phcl1ylethet 

4·Cl!I()mphcnyJ phc.llylc~oer 

4·Chlorotolm;nc 

4-Dlm~l:h)'1 UITlinOI1J:,()b~n:l.CI1~ 

4-Mdhyl-l-ptl1!fl.l'lllnt (MIBK) 

4"Methyl"'2"~)Cnwnonc (MIBK) 

4-Mcthyl":;!.-peIlHll1ol1e (Ml'BK) 

4·Mcthylphcnol (p-Crcsol) 

4-Mcl'h)'lphel101 (p-Cmsol) 

4-Mtthylphennl (Ii-Cresol) 

EPA 8081 

OLM04,3·E.xhibit D 

SOM01.2 Exhibit [) 
Pcstjcid\~s/G(:·ECD 

EPA 8330 

CPA 8Z70 

EPA 625 

[lPA 8270 

OLM(H,,:I-l.:xhibit J) 

SOM()! .2l:~:xhibjt D 
SemivolatilcsfGC-MS 
EPA 625 

EPA 8270 

OLM04.J-f::xhibit {) 

SOMO!.2 Exhibit D 
Sel'lliv()lfjtilcs/GC~MS 

F'PA 8270 

OLM04.3"1::xhibit D 

SOM01.2 Exhibit D 
S (~m ivo I Mj Ic,s/O C~-M S 
EPA 625 

EPA S270 

OLM04.3·[),:hlbit D 

S(}J\1() 1.1 Exhibit 1) 
Sem ivo lati 1 cs/G ern M S 
FPA 8260 

EPA 8270 

EPA 8260 

OI,M04.J-[.,hihi\ D 

S(lMO 1.2 Exhibit I) 
Low·Medium: 
Voll'l.~ik~/GC-MS 

Extmt.::tl"lblc Or'garlic!> 

EXtI'llWtble Org<ulics 

,Extl'actable Ol'ganks 

Extl'al~t:,'lblc Org!mics 

Extl'actabll;:; Organi\~s 

1:::XU'LlctabJe Orgllnli;.\'i 

Volatile Ol'gmlics 

Vol~1tik Org<J.llic$ 

Vnl,ltile Ol"g,mics 

SOM()] ,2 E1<hibit D Tr'(lcc Volatile Orgtlllks 
VoJatiJe,s/CK>MS 
EPA n70 L'::-:,tt'actable Org'lt1i~\5 

OLM04.3wExhibit D E~"(nlCIl.l.blG Org!ll"lic:'> 

SOMOl J. ExhibH n Ext!'~ctll.ble Organics 
Semivo!::'l.tiles/GC-MS 

NFLA!" 
Nf,:LAP 

NELA!' 

NELA!' 

NELAP 

NFLAI' 
NELAP 

NELAP 
Nt'l,AP 

NELAP 

NELAP 
NELAP 

NFIAi' 

NELAP 

NFLA!' 
NELAP 

N,ELA1J 

NELAP 

NEL,AI' 

NGLAl' 
NnLAP 

NELAP 

NELAI' 
NlCLAi' 
NELAP 

NELAP 

NELAP 

NELAP 

NliLAf' 
NELAP 

'.'".--'-'-."'~"""-"''''.",''~'-.--.. ---
5/RIl009 

2/4/1002 

7/112003 

7/J012004 

5/812009 

7/3011.004 

7/1!20OJ 

214/2002 

711/2003 

7/3012004 

5/812009 

2/4f200'}' 

7/1/),0(1,) 

7/30/1004 

5/812009 

711/2003 

7/3U/2(I04 

518/2()!)9 

2./",1/20(12 

7/11211113 

7/3(1/2004 

5/812009 

71112(0) 

711/1.lJ03 

711/2(J(Jj 

5/12l200S 

S/8J200l) 

5/812009 

71112003 

7/30/2(104 

5/812009 

Cliellts and Custornel's • ,'e, urged to verify the labon'tory's "urrellt cerUficat;on status with 
the Environmental Labo .... tory Cel'tific.tion I',-ogran.. Issue i).te: 71112010 Expiration n.I.: 6/301201.1 
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Attachment to Ccrtll1eate #, E87('04·] 5, expil'>ltion date June 30, 201.1, This lilting of accredited 
analytes should be used only when .ssoc.iotcd with" v"lid <·e,'tifteate. 

Stilt. L"h"I""tol"Y lD: 1':87604 

E87604 
Katahdin Analytical SC"vices, Inc. 
600 Technology Way 
Scarborough, ME ()4074 

EPA Lab Code: MEOOOl9 

Mntrix:'-----"N-on':ti()ta h ie"W-ater-------------------_·_-------,·· ... _-_ .. __ ... ".' ... ' .. "",.""","" 

(207) 874·2400 

Ccrtlnc~.tioo 

~.".~!t •. ________ .. _ ...................... _............ ... ~~~:~I.~.?~.c:~~!.~ .... _..........." .... _(::~t~~:~'! _____ .. ___________________ ::l).r~_."' .. "ffcc(lvO/)ot. 
,·,"',·"_"., •. ·""",.,·"w",·",·,, 

4-NitrO!Uli!inc k;PA 8270 Extractable Organics NELAP 7/1/2003 

4~Njtmil!1iline 

4·Nitro~\niline 

4 .. NitJ'"ophctlol 

4·Nitroph~)nol 

4~Nitfl)phcnol 

"'~·~Nittnphe!lol 

4-Nitmtolmmc 

5-N itJ'(HJ-tolllid inc 

7, l2"DimcthyJbenz(a} anthracene 

a·a .. Dimethyl phencthylam inl,l 

Ac~n~-lphthcnt.i 

At::tnaphthenc 

Accnaphthcne 

AG'~naphl.h~~n(,'; (WitJ10lit SI.M} 

A~~(~1Hlphtbylem~ 

Ae~11ll.phthrl~nc: 

Aee.naphthylene 

Accnllpilthyl(>.nc (without SIM) 

Acetone 

AG~.{(")Ile 

ACtt()n~ 

AI,;"~~t.oni\rilc 

Ac¢tophenone 

ACdophenOIlt 

Acetoph~~!')()ne 

AcjdiCy', as. CaC03 

Acidity. as CnC03 

Acmkin Wtoptllitl) 

Acrolein (Pmpenn.l) 

A~~l'Ylonit.dlc 

OLM04.3·,rL...:hibit D 

SOMOU Exhibil [) 
SClT1iw.llutik;/GC-MS 
EPA. (j?5 

EPA. 8,70 

OI.,M04.J"r:x.hibit D 

SOMO 1..2 Exhibit D 
Scmivo\~It.).!r.5/GC-MS 

EPA. 8330 

[;;PA 8210 

EPA 8270 

Ei'AmO 

EPA 625 

EPA 8270 

OLM043·Ex,hilJit l) 

SOMO 1.2 Ex.hibh f) 
Semivolatiies/OC"MS 
l~I"A 625 

EPA 8270 

OLM04.J"Exhiblt f) 

SOMO 1.2 thdlibh [) 
Scmiv()latiit:s/OC,MS 
HPA 8260 

OLM04.3·"Exilibit D 

SOM01.2 Exhib~t J.) 

1 . .(Jw-Medium 
Voll1tilcs/O(>MS 

EXlmctilbl~ Org::U1ks 

H~tractllbk Org<:lllks 

ExtrnCUlbl/¢ Organic!=! 

Fxtractuble OJ'g<lujc~·; 

I:l;'l"tractabl~ Ofgtlnic,~1 

Exmlt,t~blc (hgNIIcS 

Extrat.:l<1blc Organics 

ExtH1Gwbtc Org.::llli(,::!:i 

!;:~Ln.wwbl~ OJ'g<I!"\ic~ 

Extr~lct<lblt OI'gal1ics 

n·,o;:traetablc Orgmlks 

Extractable Orgl'mics 

F~xtr'lcUlhle Orgilnic~ 

[\xtraclfl.ble Organi~'$ 

i::xtr<lcttlble Organk~s 

E·xtfl.\ctublc Orgarlics 

Ext!"ilcttlbll;') Organics 

Volatile Orgllnies 

Volfitifc Organic~ 

SOMO!.2 Exhibit D TtliGe VOll1tilc Organics 
Volatilcs/GC.·MS 
EPA 8260 Volatile Org!"lnks 

EPA 8210 Extr~ct~lb\e Orgunlc~ 

OLM04,3-Exhibit J) Extrtlctilble Otg'I!·lic~ 

SOMOJ.,2 Exhibit {) E~o(tr(H::t<1b\(~ Organics 
Serllivl'JI'ltile~JOC.:"MS 

EPA 305,1 CJcnenl! Chemistry 

SM 2J 1 0 IJ (4A) General Chemist.ry 

EPA 624 VoJ~ltik Org{m!c.~ 

El) A. 8260 V\.)!\lti!c Orgjlilil~5i 

EPA 624 VO!1Itilc Org\-l.nics 

Clients a.nd Customers lou·e. urged to vel"i~y tht~ laboratory's current cc.rtificnlion status with 
tho Environlllental Labol'l1to,'Y Certification Progralll, Issue D.te, 7/112()lO 

NELAP 

NE"LAP 

NELAP 

NELAf' 

NELAP 

NELAP 

NELAP 

NELAP 

NECAI' 

NELM' 

NELAP 

NELAP 

Nf'.LAI' 

NCL.AP 

NELAP 

Nf'I.AP 

NELAP 
NfrLAP 

NELAP 

NELAP 

NFLAP 

NELAP 

NELAP 

NELAP 

NHLAP 
NELAP 

NFl.AP 

NELAP 

NELAP 

NF.I...-IP 
NELAP 

11301200<1 

5181"009 

Z14/2(10Z 

711/2(10:3 

7/30/:l004 

51817.009 

7131111(1)1 

711120113 

7/1.1:200,3 

7111100J 

2/4/2002 

71111,003 

7l)011004 

j1H1200'! 

2/412002 

7/11200J 

7130/2004 

5/812009 

7/1!2003 

jmll005 

518/2009 

518/).(109 

71112(103 

7111l00:) 

7/.)(112004 

518/2009 

2/412002 

411712007 

4/261Z001 

711121103 

11/2612002 

Expiration nate, 613012011 



CIMlie Crist 
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Ana 101, Viamonts Ros. M.D .. M,P,H. 
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Page 14 of 62 

AUudBllell! to Certificate #; E87604-1S, expi,'ution date JUlie 30, 201 t. This listing of acc,'edited 
unalytes should be used only when associated with ,1 valid certificate, 

St,,'e L.bo,'.tory 10, E87604 ~;I'A l..o" Cod.: MEOOOl9 (207) 874·2400 

E87604 
Katahdin Analytkal Services, IIIC, 

600 Technology Way 
Sc.arborollgh, ME 04074 
Miltrix: ---:-No-ll-=-ii"()ta blc-Wa-tC"t-------·.···-------·---------·---.·----.·--·---------._---_ .. ,".-,., .. , .. ,~,,_"'"_,,~,,·"~"'~'m"'~'m,,~·"·_"',","·'·._··· __ '_- .. --.-.. - .• -'''.-,.,-,~-,-.''-.. ---,---, 

An~llyte 

Alddn 

Aldrin 

Aldrin 

Aldrin 

All~f1!inity ClS C(\COJ 

Alkalinity as CaC03 

Alkulinity ~l:) C.~ll.C03 

Al!yll:hIMidC (J-Chloroprnp~j'lt) 

alph[1~mlc:.: (t\jph<1-Hexacl"llnj'()c,ycl()h~xLtne) 

alpha·BHC (alpha .. I·IexflchlnJ'ocyclohexam'.) 

aJpha·Bl:1C (alpha"Hc-xHch/oro,:ydoIH:,xanc) 

III phH-13 H C (al pJla" H cxach 1 ()!"Oc ycl 0 hexane) 

llJptl!1"Chlord;)m~ 

aJph~-('.'hlordl~llc 

a.lph<.I-Chlordtinl;' 

AlumilHllll 

Alumil1um 

Alt!mintltn 

AluJ"nin~1Il1 

AlumitlutTi 

Altlminunl 

Amt,=llllblc c)ll1f~ide 

Ameuable eYl1ni(\e 

Amenable ~\y~"ttljde 

Am~H(~bl~ (,::YllI1lde 

AmmOJ·!ia 1\$ N 

Ammonia as N 

Aniline 

Anthral,;cllt: 

Allthrllc<,:rlQ 

Alll"hrae0rll' 

Anthracene· (withol"lt SIM) 

Antimony 

Method/Tech 

EPA 60S 

EPA i031 

OLM04J-ExhibilD 

SOM01.2 Exhibit D 
Pcstiddcs/G(:"ECD 
EPA JIO.I 

CPA :J102 

8M 2;)20 B 

EPA 8260 

EM 60S 

EPA 8081 

OLM04.3-Exhibit (J 

SOMO 1.1l.'xnihn lJ 
PtsUcides/GC·ECD 
EPA 8081 

OI..M04.3-bxhibit D 

SOMO 1.2 ·Exhibit D 
Pesticidef>lOC .. E.CD 
CPA 21)0.'1 

EPA 20().~ 

EPA 6010 

EPA 6010 

ILM05.3"E;.;I"libit 
D/l(.~P"AF::S 

Pestiddes~Hcrbicid~!s"PCB's 

r~cstk:id<,s·Hcrhicides-PCB's 

Ptstjcid~~-I·l~rbieides~PCB'$ 

f'estici des" I·[l: rhicid,~s· PCB's 

OeJ"lt:i'<.!l Chemistry 

V(Jlmile Organir:;s 

Pcstici{les~Hl;)rhjdd{~s-PCB's 

Pestf {,i d~~s~ 1--"1 {:rb I c( dc·s-PC H 's 

Pt::stil.;'·jdes-Hcl"bicidcS-PCB's 

PC!jtitidl;.\~-Hetbiddes-PCB's 

Pesticides-t·lerbicidt\s-PCB's 

Pesticidcs·Hcrbicides"PCB'~1 

Metals 

Metals. 

Meta!~ 

Metals 

ILM05.3 .. Exhlbit D/ICP"MS Metals 

EPA :135.1 

bPA 335,4 

El'A9012 

SM 4100-eN G 

EPA 350.[ 

SM 4501)"NH3 tl 

EPA 8:?70 

EPA 625 

EPA 8270 

OLM04,3 .. Fxhibit D 

SOMOI ,2.r;,hib" I) 
SCI"\"tivolt\l.i!e~OC-MS 

EPA ZOI),7 

General Ch<::mistry 

G~n~n\l (:IH~n:llstry 

<)tncnl.l C'hel"niSl"ry 

Gcncl'al Chemistry 

Generul Ch\~mjstry 

Ocnr;-r~ll Chemi:stry 

EXlrat,::I.~lble Org;ttrljc~ 

Extt'actable Organics 

Extractahl~ Organics 

EXln.l{:t,~bk Orgl"Ulic!;> 

ExtnlG(f\blO ()q~)altic.~ 

Clients and Customers arc urged to vel"ify the laboratory's CUlTcnt cCl"tificntion status wit.h 
th~ Environmental Labor.tory C.,'tlt1caJJon P,'ograln. Issue nale, 7/I12010 

Certit1r.ation 
Type Effective lhtc 

•.... ,._ .. _--_. __ ._---_ .. _ ... _--_._--_._._-------_._--._--_. 
NELAP 7/1.12003 

NFLAJ' ~/4nOOl 

NF~LAP 'I11f2003 

NELAP 7/JO/200'1 

NELAI' 518/).0(JL) 

Nf::LA!) 2/41'1002 

NELAP 7/lll/l004 

NE1...AP 'ZI411.I)(JZ 

NELAI' 711120DJ 

NELAP 2/4/2002 

NELAP 7/11200J 

NELAP 7/JO(1004 

NELAP 5M2(1)9 

NELAP 71.\/2003 

NEU,AP 7(JO/ZOO4 

NF'I...A1' 51812009 

NFLAI' 214/2002 

NELAP 2/4/20()2 

NELAI' 7Il12/)O:l 

NEl..Af' 711flOO] 

NT!LAP [ tf7t2006 

NELAP .1117/2006 

NELAP 2/4/2002 

NELAP 2/4/2002 

NEL.AP 7/1/2003 

NFLAP 21412002 

NJ:.":LA.P 2/412002 

NELAF 21412002 

NEl...,AI~ 7IJmlO:l 

NEI,AP 214/2002 

NELAP 7/1/2003 

NI"::.l.AP 7/3012.004 

NELAP ,/8/20(19 

NELAf' 1.1412001. 

Expiration Dllt,,; 6/30/2011 



Ctlarll@ Crist 
Governor 
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Laboratory Scope of Accreditation Page 15 of 62 

Attadlment to Certificate #: E87604·IS, .x"inltioll date .J,me 30, 201 L This listing ofaccreditcd 
""alytes should be used only when "ssociated with" v.lld cortlflcar,>. 

Stilt. Laboratory ID: E87604 

E87604 
Katahdin Analytical SCI'vice<, Inc. 
600 Ted\lI<)logy Way 
Scarborough, ME (J4074 

EPA lA~h Code: ME00019 (207) 874·2400 

M.II:r":"'N;;';;:p;;t;;i;ie"Wat~;:--·-- ..... .. -.. ------------------------------------------- .... ... m •••••••••. __ • ________________________________ _ 

Annlytc Method/Tech C:lt"cgory 
·,·~·,_,·,·.·.·,·.·."'·~""'·.·.w ,."' •. "'=""".-,~'."" .• ~-.""'.-"--."~"-... ,--,.,--,, ..... - "~-.-.•. ,-... -----.---'---.-'--.---.-------------'.-.--------_.,.-._,,_ ...• , .. _-, .~"'."""""',".""'" 

Arltimony 

A.ntimony 

Ant.im()fIY 

f\l)l:im()ny 

Anti1lllJJ1Y 

AN\mil~~ 

Arodor-10l6 (PCr~-1()16) 

At·od()j"~1.()16 (PCB~1()!6) 

Al'Oclor .. 10l6 (PCB,·lOI6) 

Aroclor-10l6 (VCB-I(J16) 

A.roc1or·l2.;(I.l (PCB·17.:ZI) 

Arl)dl)r-122I (PCB-122 I) 

AI'l)dor~!121 (PCB-12l1) 

Al-odol'~1221 (PCB,,1221.) 

ArOclOI"-1232 (PCB~!232) 

Aroclor··1232 (PCB .. 1232) 

Amc1ol''' 1232 (PCEj,~ 1 ::!32) 

AWl:·lor-l:2JZ (PCH-'1231) 

AI'()/.,lor~ 1242 (PC1J·.1242) 

Arocior-1241. (pCfl-ll.4Z) 

Arodo-r-1:242 (PCB- 1242) 

A1'{)dOr~!242 (PC~B~!242) 

Al'odol''' 1248 (PCB" 1.248) 

Arodol"-11.48 (PCB-l ;248) 

AnJd(}r'~124R (PCB"!248) 

Ai'odor,-llA8. (PCB- .\:148) 

Al'Odl)f .. 1254 (P(:B·17.54) 

Arodqr-1254 (PCB~12.54) 

Amdot···1254 (PCn··1254) 

Amclor~ 1254 (IJCn~125'1.l 

Amdof"! 2.60 (PCB" 12.(0) 

ArodOl""1 2()() (pCB-I 260) 

Arodor-l:.!60 (PCB-126()) 

EPA 200.S M~tals 

EPA. 60tO 

f::'PA 60?O 

lLM05.3-l:(xhibit 
D/ICP"AES 

Mel'alfi 

MC~1I11:i 

Metal$ 

ILMOS.3-El(hibil. D/IC'P-MS Metals 

[PA 8::1.70 

t.::PA 608 

BPA S082 

OLM04.3-Exhlbjt I) 

SOMO I.? r;'~xhibi! D 
AI'()d()!'s/OC~ECI") 

EPA "()~ 

EPA 80S2 

OLM04.J"Exhibit D 

SOM01.2 Exhibit D 
Aroclors/(IC-ECD 
'EPA 608 

CPA 8082 

OLMOO-Fxhihil D 

SOMOI.2 E~hibit D 
Arl)d(jJ':'!/GC~ECD 

l::PA (iOS 

EPA 8082 

01..M04.3·,ExhibH D 

SOMOJ..2 Exhibit D 
Aro(.:'.l()r~/GC_EC.'D 

EPA 608 

EPA SOS2 

OLM04,3 .. Exhib~t. \) 

SOM01.1 E~hibit D 
AI"OC10rs/C1C··nCD 
f;;PA 60S 

EPA 811B2 

OJ..M.Orl,l-lhhihi(. D 

SOM01.2 F:xhibit D 
Amc!oril/GC·,ECD 
~]IA. 60S 

EPA 80B2 

OLM04.3-Ex.hihit ]) 

t:xtraetabJc Orgllllics 

Pe!!tiGides~Hcl'bicjL1cs"I)CI:\'s 

P~.~t i c! d~~:s-l-'k rb k: [de$-PCB '~ 

l)G.~1:i t: ide!;i-lI tr b i c ides" PCB's 

Pesticidcs~Hcl"hicj(!c:-;-P(:H'f; 

Pesti c ides" Herb i ~;i des· PCB 't; 

l)esticid~~s-Hefhicidt$-PCB'!:i 

t't:stldd(!!:\-Hcr!:Jieidl¢s-PCB's 

Pt:!>ticides··Hcfbiddes"PCn's 

Pt:sticidcs-l'!~rbidJes-PCB's 

Pesticid~s .. Hcrbicjd~~~~PCB's 

Ptsti ci des··I·j cl'b j ci des·· PCB's 

Pesti(:i(ks·I-·JcrbJdd~s-PCH'~ 

Pestk-idcs,,!·{crbicidcs·FCH's 

Pe~: tid de:::· H crIJ i c i (J~~!;;-PCB l.s 

Pcstkidcs-Hvrbjdde~-PCB's 

Pv$tit;ide~-I·leJbi-.:id('"s .. PCB's 

Pes{icid(:s· Hel'bicid(~s,·PCH'5 

Pcstfdocs-Hcrbid(ks-PCH'~ 

Pt;:'sbcidts-I-lctllicides·PCn's 

Pcs1"icide), .. Hcrbici(Jcs-PCB's 

Pcstieidc~-Hcrbicide~-P(~Hls 

IJe.~l.kide~~Hel"hicide:s .. .PCB's 

P~:1Ii(;ides"·Het'hicidC$"PCH's 

Pe sti c·j d~~s~ H.i;: rni ".[des -PCB's 

Pesticidcs-Hcrbid("lcs-PCB'$ 

Pe5ticidi=.s-l·Ierb!ddes~PC~B's 

Pe~[iciJe~-Htl'bicides"PCn's 

Clients "nd Customers '1''' urged to verify the laboratory's .n."!"cnt cel'tifiention status wilh 
the Environment.l Laboratory CCrt;ri.lltioo Program. Issue Date: 7/112010 

Certification 
Type Effective. Ilate 
--- -- --- --- ------ ----------- ---

NELAP 2/4/2002 

NELAP 7/1/200] 

NCt.AI' 7/\1200;) 

NEI..A.P 111712006 

NEl...AP 111712006 

NFL-AI' 7/1/200:1 

NEl..AP 2/4/2002 

NELAP 7111Z00J 

NELAi' 70012004 

N.ELAP 5/8/2009 

N"FlLAP 2/4/2002 

NELAP 7111200] 

NELAF 71:1012004 

NFl-AP smlOIl') 

NELAP 2/4/20112 

Nl'l..AP 7/1/2003 

NF'LAP 7/30/2004 

NELAP 5/S12009 

NULAP 2/4/2002 

NELAP 71 1 IZ()03 

NELAP 7ilO12004 

NE1-AP 518/2009 

NELAP 2/412002 

NELAP 7!ln<!O) 

Nbl..AI' 71311/2004 

NELAP 5/8120119 

NELAP 2/4/.1Il02 

Nf'I.Ai' 7!l/21103 

NEI..AP 7/3012004 

NELAP ,m!20119 

NELAI' 7.1411.002. 

NhLAI' '1/1/20Q3 

NFI..AP 7/311/2004 

Expiration I)u',,, 6/3012011 



Chilrlie Crist 
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Attachment to Cortincat" #: E87604·15, o.xpiratioll date JUlie 30, 2011, This listing ()facuedlted 
,,,"Iy!es should be used only whon .ssoclated with a valid certiflcatc. 

Stolte Lllborotory Ill, E87604 

E87604 
Katahdin Analytical Senices, Inc. 
600 Technology Way 
Sea"borough, ME 04074 
··iVi;;t,K;"·Noij:p"I;;hi.Wiii;;;:····· 

ltI~ A Lab Code; MEOOOl9 

An,lyle Mothod/Toeh 

Ars~~nic 

ArseniG 

Arsenic 

Arscni~~ 

Ar:ii".nic 

Ar~~'nic 

Atmzinl.: 

Alrazitlc 

Barium 

BarillTIl 

Btlrilll"!1 

Barium 

Bl,!"ium 

BarilUll 

1.3~~nz:-l.ld~:11ydc 

B~m'm!dehydc 

Hcnt".Cllt: 

Ht;l1zene 

I3cnzcm~ 

Benzene 

Berl:i!;cllc 

HtliZiditlt 

Bcn'l.idinc 

8t=11".O(ll)I.1nthnu;:enc 

!}tJ)zo(a)anthracclJ(c 

B~~nz(l(alantlml(;CnC 

Bt:!'l:l.(.i(~I)arlthraeel\~. (~vith(Jllt SIM) 

Arod<)r~/GC-E:CD 

SOMOl.J. Exhihit D 
Aroclor~/GC-CC[) 

EPA 200.7 

EPA 1.00.8 

EPA 6(110 

EPA 6020 

ILM05J-Exliibl) 
DIICP-AES 
rLMO::i.J-th.:hibh D/!CI"-MS 

EPA R270 

SOMOU Exhibit I) 
SCl'lliv()ill\iieii/OC-MS 
EPA 200,7 

FPA 2(J0.8 

EPA 6010 

EPA 61)20 

lLM05.3·Exhihit 
I)/ICP-AES 
ILM05.3-Ex\libit D!!CP~MS 

()LM04,:,~-Exhibit [) 

SOM01.2 Exhibit D 
Sem i vol ati I es/GC> 1'v1 S 
EPA 624 

EPA 8260 

OLM04.3-Exhibit. f) 

.sOMOI,1 r~:xhibil.1) 
L~)w~Medil.1t1'l 

Volatiles/ClC·MS 
SOMO!.2 E;.,:hibit D T!'1K'.e 
Volatilcs/GC-MS 
EPA 625 

EPA 8270 

EPA 625 

EPA 8270 

OLM04.3-Exhihil D 

SC)iV[OI.2 E:-:.hibit D 
S~lnfvolatilcs/GC~MS 

EPA 625 

Pcsticide~~H~rbki(\t:s"PCB's 

Pt:·s\icidc~-Hcrbiddes-PCHI~ 

Met.als 

Met,,\!:; 

Mt·tah~ 

M~tllis 

MdtLl.~ 

Mdals 

h:~sti ~ i de $-H.erb (ci ~lc5 -PC'H'~ 

j"!';xtractl;lb!c Orga!"li(,:'~ 

Meln!~ 

Mdn!~ 

Mlttals 

Me-wls 

Md,)I~ 

M.Chllf> 

Ex[mctable Organk:~ 

Extm(;wblc Organir,::·s 

Volatile Organics 

Volatile Organics 

Volmilt: Ol'lpl.!iic::> 

VeJlmile Org'lIiic!. 

Vo)a1.ik Org~l)lh':!:1 

ExtracUlblt; Org.'·ll1lc~ 

Exfn\t:;I~l.b!e On~,anie~ 

E':xtracwble Organi(:s 

hx1.nlc(!lhle Orgar\ic~ 

E.xrmctablc Organics 

EJ<ln!ctabl(:: Organics 

E;:;(tr:.-l~\tl\bli;': Org~mi(,:'.s 

Clients ond Custolllers "r. urged 10 verify the labol',lIory's curr.nt e,'rtlne.tion statlls wil:h 
I:h" EnvironmcJllall,lI11oratory CerOficatlon Prog,·am. Issue Date: 711/2010 

(207) 874·2400 

NELAI' $/8/2009 

NELAP 5/8fl()09 

NELAP 2/411002 

NELAP l.l4l211til. 

NELAP 7/1/2003 

NF.\LAP lN120()2 

NE.LAi' 1117!21)1I!) 

NEL/W 111)i211(J6 

NELAP 51812009 

NELAP 5/812009 

NELAP Z141101l:t 

NELA.P 2/4121102 

NP.LAP 7/112(0) 

NELAP 711/2003 

NFLAI' 1117120(16 

NELAP II/7IJO()6 

NI,I.,AP 7/31i12004 

NFI.AP 5/8/2009 

NFLAP 2/4/2002 

NFLAP 71112003 

NELAP 7/;10/20(14 

NI'itAP l/8/ZIJ09 

NELAP SISIZOO9 

NELAP 21412002 

NELA.I' 711/21)1I:l 

Nl-~LAP 2/4/2002 

NE.LAP 7IWO();) 

N!'I-AP 71:l1112004 

NELAP 5i!V:W09 

NELAP 7.1'1/21101. 

Expiration Date: 6130/2011 



Charli6 Crist 
GovGl'Iltn 
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Ana M. Viarnonte Ros. M.D .. MPH 
8t~tt~ 8uI'QfEon GetltHlf1l 

Pago 17 of 62 

Attach men! Il) Certificate It, E876()4~15, explrlltioll dlltc .June 30, 201 L This listing of accredited 
",,,.lyles should be used only when ""odated with" v"Bd certificate. 

Stat •. Laboratory 10: 1l:87604 

E87604 
Katahdin Analytical SHvicc.s,lnc. 
600 TcdlllOlogy W"y 
Se'lrborough, ME ()40701 

EPA Lab Code: ME00019 

oM atrix: ---'--No"il'7iiOt'a bi;"water-··-----'-----------.-.---------------.-"'-.. " ... " ,.,,~_.·"'wm~"'",," 

(2()7) 874·2400 

CcrHHc,.tiou 
______r.1_~~I~~_/!_.~I~."._._ .. _ .. ~._.... .... ~:.:~~~~~~ ::~_. ___________________________ !~J!~'___... F; !'f •• (Iv. o. te 

··!{-~;ii~;·{;lii;~yr~jJ-~----·--···--·---- ... _-_ ... _--_ .... _,--_. EI)A R270 E':Xiriletltble Ot'ganics NFI"AP' "'"'''·'··7Tl71'()()~r''''' 
Anaiytl' 

Benlo(a)p:Y!'I!CJe OLM04.J"Exhibit [) ExtraNablc Organ]'.:s NELAP 7130/2004 

Benz()(a)~"'Iy!'en~ (without 81M) SOMOI.21:'.xhibil D ExtnlcW.b!c Organic!> NE.LAP 5/8/2009 

Beil:l.o{byJ1llOranthe.rlC-

Benzo(b)t1 tlOf1Hlthcnc 

1~~]"jZ()(I))t1 ~!("Jr~lnt.h{!J")~ 

Be]"jz()(b)n~J(·.!nln!.h~!iC (witliout SIM) 

Hi: 07.o( g,.h.i )pcry knc 

Benlo(g,h"i)pery\enc 

Bem·.o( g,l i, i )r~ry lene 

13enzo(g,h,l)rH::i"ylenc (without SIM.) 

Benz.o(k)tl uO!'allthcne 

HCrlzo(k)t1 uom.ntlwnc 

H~I\I';(J(k)n~I(Jrl~lllh~Tle 

B.enzn(k)nLinra!'!lhen~\ (without SIM) 

Benioic acid 

BI;).tlzyJ lllcohol 

Hcrylli~lm 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Htryllhnn 

beta"BHC (bcti1"j-]t)x1Ichloroq't;!()llcxanc) 

beta"BHC (bcta"HcxadIJorO(,y~~ll1hcxanc) 

b(;ta~nHC (b~\!,\-H~x(\chlorocycl()h¢;r;ane) 

b(!ta-B H C· (bel' A-Hex !l(':h 11.!fPCY d ohexariC) 

Hlo~'·hemicl:d I)XYW::li dtlmlml 

Bi~lchl::rnie'i.l {Jxyget·\ de.mand 

Biphenyl 

Biphenyl 

r~itJheliyl 

bh.,(1-Chlol'()e[hoxY)I~I(';(h'H)C 

St:m (vol ~Itlks/GC-M S 
EPA 625 

EPA 8270 

()LM()4.:~~.Exhibit D 

SOMOI.2 EJl.hlbil D 
Semivoiat]Jcs/OC>MS 
EPA 62$ 

EPA 8270 

OLM04.:·)"Exhlbit D 

SOMO 1.2 Ex.hibit [) 
S ~'nl ivo i ~l.t i k;;/G C -MS 
EPA 625 

Hi'A ~nlJ 
OLM04.3"i"::'.xhlbit D 

SOM01.2 fixhiblt D 
Scm iv(}la~ilr;$/GC.'-M$ 
EPA 827() 

EPA B~70 

EPA 2110.7 

EPA 2110.S 

HI'A 6010 

EJjA 6010 

lLM05.3-Exhibit 
DIICI'-AES 

Extrl~~\tab!e Orgl1lllGS 

I;xlc,\(;t!i.bl~ Orglll'li~~s 

l~xtractablc Organics 

E'xtmctabk Orgi:Ulks 

Extj'actablc Orgl1nic~ 

Exwlcmble Organics 

Extra~tablc OqWllic~ 

E:>I:tructii.ble Organics 

Exttactable Chganics 

Mctllls 

Mdals 

Metals 

TLMOS.3"Exhibit D/J.CP~MS Metals 

EPA 6118 

EPA BOBI 

OL.M04.3-Exhihit D 

SOM01.2 Exhibit D 
PC'sliddcs/OC-FiCn 
EPA 405.1 

SM52101l 

fYA 827(J 

OI .• M04.3··E)\hibit D 

SOM01.2. EX.hibit. D 
Se In i VI) i mil e~J(J C'-MS 
EPA (i;;!5 

Pe~tjeidcs"H~fhicideswPCB'~ 

Pesticidts·-I·{crbici{]cs·PCH's 

PcsHcidcs~H~~fbicid~s-PCH's 

Pes\:iddt;"s-Hcrb\ci<k·,~-PCH'::> 

G~ncmJ Chl;:mi;:;try 

OCrI(;:l"!l.i Ch~ll"ii~n"y 

[xlI'actuble Organics 

FX\:r/.I(;tab(c Orgs,l1ill5 

EXtt(1Clllble Ol'gallics. 

Ex.tnlctabJe Ot'g!\llic~, 

Clients and Customers ':li+tl. urg'cd to vel"ify the laboratory!s cuncnt (,~el"tifjcu.ti(J1l stat.us with 
the l\llvi .. o"II1etl!.1 Laborato,'), Ccnilkfltion P,·ogr.",. Issue O"te: 7/11201.0 

NELAI' 

NELAP 
Nl::LA\l 

NELAP 

NEt.AP 

NELAP 

NELAP 

NELAP 

NELAf' 

NFLAi-' 

NIn .. AP 

NELAP 

NI,:L.AP 

NI'.LAP 

NELAP 

N.ELAP 

NIJAr 

NELAP 

NELAP 

Nl.::I./A.P 

NFI .. AP 

NELAP 

NELAP 
NELAP 

NELA!l 

NE'LAP 

NELAP 

NELAP 

NI!LAP 

NFl-Ai' 

2/4/2002 

711t200:J 

'~/30/20()4 

SIS/200Y 

~/4/2002 

71112003 

7/JO/,(}04 

lI81Z009 

2/4/2002 

7/1/2003 

7/311121104 

,/B/2009 

711/2(JOJ 

711/2003 

21'112.002 

2I-i/20(J2 

71112003 

711/21103 

111711006 

11!7I2()()6 

21412002 

7/1/2003 

7/3110004 

.5/8IZ009 

l/.w.OOl 

2/4/20{)1 

5/812009 

7130120("1 

I/B/lOO'! 

2/4/2002 

Expiration lhte: (,f30120.11 
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Attachment to Cortilleate #, E87604.15, CXI)i1'lltion d.te .lune .W, 201 J. This listing of accredited 
allalyles should b. uscd only when associated with a valid certlfieale. 

Stotc LoboJ'atol'Y 11): E87604 

E87604 
Katahdin Analytical Services, Inc. 
600 Technology Way 
ScurbO"ough, ME ()4074 

.. Mot;:r;:, "'N,j';;:P"t';blcW;;'i;;;: 
Analyte 

EPA Lab Code: MEOOOl') 

Certific,ation 
MethodlTcch Cah.~gory 'rype Effective Dllte 

w,.,·'''_'"' ___________ N Fit Ap·_·-··------"-----'···'iji 12 ()(j3----------.-,. 

his(Z-Ch!()r(l(,:lhoxy)m~~tIH~ne: 

b is( 2 -eh IOl"(l!;.th(lxy )me.thijl)~ 

bi~(2-C~hh:uw~thyl) t;:th~l 

bis(2"Chlotoethy!) ethet 

hi.'{2-<';:hlo]"()~~hy!) ether 

his(2-Chll'u'Otihyl) ethel 

his(1-ChlorQis\Jwopyl) ¢ther 
(2,,2I~O.xybill( l-chlot'Opmpane)) 
bb('l.-Chloro!sopropyl) /:'t'!J~{ 
(2,1'-();'(ybi~( l-dl!ortJpn,lp,\lie» 
bis(2~Chl()roi;;()pl'Opyl) ~th(!r 

0.2 '-Oxybis( J -dl.loropropml(~)) 
bis(2.CI!h"Jl'oisopmpyl) eth~f 
(2.2'·Oxybis( l-chloropropant;») 
bi:;;(2-Elhylhexy!) phlhalnte (DEHP) 

bi!;(2·.J:lthylhexy!) t>hthl.l!atc (DEHP) 

bis(:.1,"Ethylhcxyl) phthal~\1.\1 (DEl,·W) 

bis(2-r.;:!hylhex.yl) rlH1Hd!lt~ (DEBP) 

Boron 

Boron 

Ilml11 

BorOlI 

Bromide 

Bromide 

Bro!no\)(in7..\:nc 

BrQ\'llo(;hlor(1n1i::lh~lne 

B n)m och! ()n)met h ,\l~t 

BJ'omoch!o!"Omethanc 

BJ'o!noliich!or0I11ethane 

B!'{)mo(]ich!oromcHlim~~ 

BrQntodi"h!orOl11~tbllne 

Bri>ll1(ldichlnr(}rnethllrlt: 

()LM04,J-Exhibi[ D l'\x[nlclahle Ol'gmlks 

SOMO 1.2 Exhibit D E;.(ua,:labk Org1ulic~ 
Scm ivol~)tj!es/()C-MS 
EPA 625 E:-itra~,H,b!(; Organks 

EPA 82.7() r:'xtra~t.abl~ Org!lJjic:.~ 

OLM04.J·Exhibit [) ExtracWble Ol'g~Jnit;",.~ 

SOMO 1.2 Exhibit D EX.1.n.\ct~\bk Orgl1l1ks 
ScmivolaliJctl/GC-MS 
EPA 625 L~xtn1Gj:k1ble, ()rg~~nil,)~ 

EPA g270 Extractabl{'. Organic,s 

OLM04.3-Exhibit D E:'.I(tl'actabk Organics 

SOMOl ,2 r~:xhibit D Extnwt(tbk Org,u'!ic',s 
Sc:miv{)lutiksfGC-MS 
EPA 625 r~.xlnl.C1ublc Organics 

EPA H270 ExlI'~Il~table Organics 

OLM04.3-Exhihit D [lxtractahle Organk::i 

SOMO 1.2 Exhibit D Ex,tl"a\;talJk Organk,., 
Semivo!al'i!cs!GC·MS 
CA-617-02(.E,PA6020)!ICP" M(.Ita\:-; 
IvI.S 
(:,:}\"628-0! (EPA Melllis 
200.8)11CP-IviS 
EPA 200,7 Me,tltls 

EPA 60\0 Mcta!.~ 

hPA 300.0 Ocncri\! Ch~mistry 

EPAi)056 Gener!.'!l C!wmistry 

EPA 8260 VolaHlc Orglmics 

r..::PA lQ60 vo!m'lt(:: (hWLllil,:!j 

SOMOI.2 Ex])ibil D VQlatlle Organic~ 
Low·Mcdiunt 
Vo1U1.ileslOC:·MS 
SOM01,2 r~:J\hibiI. D Tr~lce Volatile Ol'glmics 
Vnl!.tIi!es/(.l(\MS 
HPA (it.!1 Volatile Ol'g,mies 

EPA 8260 Volatil(~ Organk~ 

OLM04.3,,[::xhibil D Vollltd«:: Org!ll1!e!> 

SOM01.2 Exhibit 0 V(llo.tlle Oq~al'Jics 
Li>W-JVkdium 
Vnlatiles/O(>MS 

Clients and Customers nrc urged to verify the laborstoryls c,urrtmf (:cl·tificutlon status with 
the Envil'olllnCII(Il\ L .. borat.ory Ce.,tlfkatioll Prog,·am. Issue DllIe: 71112010 

NELAP 7/30f2004 

NELAP 5/8/2009 

NELAP Z/417.00Z 

NEl.ri\F 711IZ00,) 

NELAP 71:l012004 

NELAl) ,/811.009 

NELAP 214/2002 

NELAP 711120113 

NELAP 713011.004 

NELAP 5/812009 

NFl.ilP 21412002 

NELAP 7f112003 

NELAP 7130120114 

NELAP 5/81:7.009 

NELAP II 17fZO()6 

NELAP 1117f2()O(' 

NELAll 11412001. 

Nf::LAP 7111200cl 

NELAP 1.14/).1)0, 

Nr~LAP 711f2003 

NliLAI' 71111.00:1 

NI.~LA.P 11112WI;l 

NU . .AP 51812009 

NELAP 518120119 

NI'OlAP 2/4/2002 

NFLAI' 71ll)'O03 

NECAI' 71:10121104 

Nbl,AP Sf81201l,) 

E,pil'ation 1):>11': 6130/20.11 
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Governor 
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AU.chm."t to Certificate Ii: ES7604~ 15, expiration datc .June 30, 2011. This listing of accredited 
analytes should be used only whell associated with" v"lid certificate. 

Stllte Laho1'1ltol'Y ID: E87604 

E87604 
K.tahdin Analytical Services, Illc. 
600 Technology W"y 
S''''''borongh, ME 04074 

KPA Lab Code: 

'M,ii r i x: ---i',-on~l.(;t;ibj;;-Wiiicr··-·"--'-·-"·'--···""· 

ME00019 (207) 874·2400 

Ccrtin~~tltlon 
A,"lyt, Method/Te.h Coteg,,'·y TYI" l1:ffective Date 
··i-3;'(~ii1(;(r~:T\i(~{~inc·ii:;jijlc·-·-·------·-···-··~··--_." ..... _ .... _ ...... _'",. ··s"b·MiYI~?:"r;~:~'h·;'f~;·i·Y5~;i~~aQ·~ '.m·'\;~)I;lt~C()tgm:;-ic~~-------------·-··-····~:yj:~:T~·A'r;" 

.·,_,_····"·_"·"~.,,,",w·,,,~ __ ··_·_· __ _ 
5;G;2()09 

BroluotiJnn 

BrmnoHmu 

~~tOr'llOJ()rll1 

fhonwj"orm 

Bromof()nn 

Butyl benzyl phthalate 

H1H'yl b~nlyl plJl.ha!at.e 

Butyl berlzyl phthahlte 

Butyl betlA'".yljlhthalatc 

Clld['niLIJ)1 

Cadmium 

CJ:Klmium 

Cadmium 

C~\dllJiwll. 

Cadmil~m 

C(t1Qi~lm 

C:tllcillrn 

Ctl!dum 

C*l!cium 

C~jlJI"Ol~lct!'lHl 

Capl'OlactCit"fl 

C!.'fba7..o!e 

C~lrh~lZolc,~ 

C:a.rbw.o!t 

Ctltbon disulflde 

C.arbon disultldc 

C~lrh(ln dbililfide 

V()lil.tiles/OC·MS 
EPA 624 
EPA B260 

OLM04.J··ExhibH D 

SOMOJ.2 Exhibit D 
L1>w-Mediu1ll 
VQlat.ilcs/OC-M~ 

SOMOI.] F'X!libit r) Tra(!~ 
V()lt\Lik,~/OC-MS 

EPA 625 

EPA 8270 

OLM04.J~Exhjbit D 

SOMO 1.2 Exhibit D 
Sl~mlv(\lat:ile;-)/(JC-M S 
[,:.P A 200.7 

EPA 7.00.8 

EPA 6010 

EPA 6{)20 

ILM05.J·Exhibit 
D/ICl'·AES 
ILM05.3·[:xldbil D/ICP~MS 

EPA 200.7 

EPA 6010 

1.:1'11 6010 

ILMO,1,3-EJi;hibit 
D/ICp·IIES 
()LMO~ .J-Exhibit f) 

SOMO 1.2 Exhibit D 
S~miwlutile!:i/GC-MS 

EPA s;no 
OLM04.::q·.~.!(hibH T) 

SOMO! .2, Exhibit. D 
8~nliv(.1!*lli!eSl()C-MS 

EPA 8260 

OLM04J-Exhibit D 

SUMO 1.2 E'xhibit 1.) 

1 .• ()w"Mc(\ium 
Yo\a.t.llc:!:'fGC-MS 
SOM01.2 Exhibit D Trm:e 
Volatiles/GC-MS 
EPA 624 

VO](tlih:: Orgarlics 

Vo!atik, Organics 

Volatile· Org,miQ~ 

V~)!atik Org!.l.ni{)s 

V(lbul!c Orgil.1"lics 

E:xtritcIablc O\"g!.l!lic~ 

Extractable Organics 

l·:;xtrll,~l.l.lbl\: Org~lnks 

bxtnlt;(ilbk Organic:; 

Me-taJ::; 

Mel!\l.~ 

Met)jl.~ 

Meta!s 

Meta!s 

Metals 

Mct:als 

M~li.d~ 

j\At;UtL~ 

Metals 

bxtr"lcl.:lb!~~ O!'gani~~ 

F:xtrllGIUble Orga!til~i'I 

EXtractable Org(lnics 

Extractabl~~ ()rBm1ic~ 

EJ<ITuctablc Orfl,!.\lli(;~ 

Yollllile Org.1.\J1i(;s 

Volatile Organics 

Voliltik Organic$ 

V()IMilc Ol'gaJ"lks 

Voh\1:i!e Org~ltlic~ 

Clients and CustonHH·s an.~ urged t.o verify the Inborntory'$ (:url"ent cm·tH1cation status with 
tho Envirollmental L.homtory Certific"tion Program. Issue D.te: 7/l/2010 

N[LAP 

NFLAP 

NELAP 

NELAP 

NEL.Atl 

NELAIJ 

NELAP 
NELli!' 

NELAf' 

NELAP 
NEL.IIP 

NUl-AI' 
NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

NFI.AI' 

NELAP 

NELAP 

NEl.Ai-' 

NFI.AI' 
NELAP 
NFL-All 

NELliI' 
NE1...AP 

NELA.P 

NFIAi-' 

NFLAI' 

214/2002 

7/11200J 

7!:l012004 

,/S/200'! 

5/812009 

2/4/2002 

7111200] 

7/.l0120()4 

~ISll009 

2/41Z1102 

2/4/2002 

7/1/200} 

2/4/2002 

111712006 

1117 /l.I.106 

1,/'1/2002 

7111l00J 

111712006 

1117/2006 

mO/l.(I04 

5/8/2009 

7/112003 

7130/2(1)" 

518/2009 

7/11200} 

J/JO/2004 

51SI2II1)9 

1/812009 

2/4/2001 

Expiration D.te: 6/30/2011 
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Att.d"ne,,! to Ce.rtificutc II: E87604-15, cxpi."tloll date .1 ulle 30, 201 L This listing of :.ccredltcd 
"""lYle, should be u,ed only whe" ""oeluted with" v"lid cOTtilk"t., 

State Lnbol'Iltol'Y lD: ES76()4 

.E87(;04 
Katahdin Amllytical Sei+vices, Ine. 
600 Technology Way 
Scarborough, ME 04074 

EPA Lab Cod., ME00019 (207) 874·.2400 

'M~lltrTx':~""'~""N(;;;:F;)'ta'i;'ic-W;-te;.--.-'.-----------.. ----.-------------------.-- .. ___ .. __ . ___ .. , .. ,.,., ...... M." ""~."'""".~,,~,--~"' .• -.------.--------------'- • " ____ · __ ·_· ____ ·_·,_·,_··,,·"'.w"'~,"_ 

Ct~rtification 
AII.lyle Method/Tech Type Effec,tive D~lh! 
"(!;:'G(;~;"tet;;I~·i~'i';)';id'c'''''~'''~'' ' .. ~'·'·~-·'·'-·--··--·--·-·-·----·--·-[iPA-g26()----------v(;T(liTf~·()~g;;;;;~~·"""""'~""'-~ ,·,-'-·--·--·--·-----NJ::LAP-----,··- .'.M---··7jTiIoo"j"·"-··~· 

Carbon tetrachloride 

C.ubon t(~tmch)ofidc 

CU.rnqn(ll;tOU$ JiOJJ (CHon) 

Cht:l'I1iC,I[ oxyge1"\ denLlu1d 

Chemical oxyg~t\ (Icrnand 

C:hlorl1ane (tedl) 

ChlQ!\IQf\l;: (I!;'(.:'n,) 

Chlodde 

Chl()r\(lt~ 

Chloride 

Chlotit1e 

Chloride 

CblorobCIl1:cnc 

Chl(Jmhen/!,ene 

Chlor<.Jbenzenc 

Chlorob'=J1zcnc 

Ch)o!,L)bell;dla~ 

ChlDroc.thtL.IlC 

Chlomcth::mc 

Chloro(:.'thmlc 

Chll.lro!.!thllne 

Ch!ol'oeChanc 

ChlOl'otbrm 

Chloro((mn 

C,hIOt"()fOrtn 

Chloropr~\l1l.; 

Chrumimrl 

Chl'omiutn 

OLMO; ,3·[!xhiolt I) 

S()MOI.2 Exhibit lJ 
L(1\v-MedilJll'l 
VO!;jtiles/GC~MS 

SOM(Jl,l [,:xhibit D TI'i'ltt', 
Vt)latile~/GC"MS 

3M :5210 B 

EPA 410.'1 

BACH SOO() 

EPA 608 

UPA 8031 

EPA JOO.II 

EPA J2~,:2 

EPA 90% 

EPA 9::1.5) 

SM 45011 CI· F 

EPA 624 

EPA,8160 

OLM04,:~-F.iI\:llibit D 

SOMOL2 Exhibit D 
Low~Medil!m 

Vo!atilcslO(>MS 
SOMOI.2 Exhibit D Trace 
Volat.i!cs/O(>MS 
EPA R270 

EPA 624 

I.,\' A. SW) 

()LM()4.3~Exhjbit D 

SOMOI ,2 r!xl1ibit. D 
Low-Medium 
VI,)lut!les/OC·MS 
SOM() I -4, f':~:x.b;bill) Tnlel':: 
Vol'ltiies/OC>MS 
r~J)A 624 

EPA. 8260 

O,l..M04.J-h.x.hibi\, D 

EPA 8260 

,EPA 200.7 

EPA 200.8 

Vol1ltile ()tgl~nici; 

V()latile OJ'garlks 

Vol.nile ()rgallics 

General Clu:-mistry 

(kn(!n~l! Cherni~!I"y 

Gt:nenLI Chemistry 

Pcsti ci t!es~ 1"l~'.l'b ic i 'ks-PCB's 

Pest i (:i dc,~-H i!f hi(.;l(les-PC B t.~ 

Gt;',IH~,r"II Chelll[:.:al')' 

Gene-rill Chl~mistry 

(icncnll Ch[:mi~lJ·y 

Gel'tf'al Chl'::mistl'Y 

General Chemistry 

Voltltik Org!lnic~ 

Volnfile OT'gallic~ 

VO!Mile Organics 

VI)Ia1.i!c Org1lnit;s 

Voli~tik Org\lnic.~ 

Pes t; ci d~~s~ I-I\,rh (!;.',idef;-1'(1~ 's 

Volatile Orgunic!; 

Vol!Hile Organics 

Voliltlk Org<mi,,~ 

VOI~lt,ik (Jrglll'lic~ 

Volatile Organics 

Volatik~ Organics 

V(ll!ltik Oqp.l'!ks 

Volatile Ot·ganks 

Yo!atik OrganicS 

Mel,~l!i 

M.~~laI5 

Clients and Customers arC urged to verify the lahonrtoryts CUn'cut ctrtificMion status with 
the Ellvirl)",uent;11 L"bOl'atury Cel'tification PI·ogram. Issue I)"te: 71.t/2010 

NFI.AI' 71,lO/2004 

NCI.AP 5/8/2009 

NE':LAP 5/81,009 

NELAP 41261JJIIl2 

NELAI' 214/2(102 

NELAI' 4126/2002 

NELAP 214121102 

NELAP 71112003 

NI,'l,Af' 2/412002 

NELAP 1141200, 

N,E\..JI.F 71112illJ) 

NI-TAP 'IllIlOW 

Nl'LAP 2ItIW)O;Z 

NEJ..AP ;lI4nl11)2 

N)':!"AP 7/l/200} 

NELAP 7/30120114 

NELAI' 51812009 

NELAI' lIil12(J<)9 

NELAIJ 7/1121)(lJ 

NELA1' 2/4/2002 

NELAP 111/l,OO:! 

NELAP 7/30/20(l!I 

NFLA!' 5/8120()9 

NELAP 518/2009 

NELAP 2-/412.0/)]. 

Nfil.AP 7/1/2003 

NELAP 7/30/2004 

Nl'::I,AP 7/11l!)O,l 

NELAP 2/4/2002 

NELAP 4mmIOZ 

Expiration I)"te: 6/3()/201l 
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Ath.dllnent to Ccrtifkate #: E876()4.15, expiration dato, June JO, 201,1. This listillg of accredited 
•• ",IYles should be u,cd only whe" assod.t"d with II v.lid certificate. 

St.,. L"b')I'oW"Y W: E87(;04 

E87604 
Katahdin Allalytical Services, Ille. 
600 Technology Way 
Scarhorough, M~; 04074 

EPA Llb Code: ME00019 

"M';;i.:[x:··'N;;;;:po;iliJi;;Wai;;r--·-·--···-··----·---------.--.. --.. --........,',. ",.,.,', .... ,."... ..- .. --.. --.-------.. -.... ... , ., .. ,'".........,,-_. 
CerOHcuUon 

Anulyte OH,og''''Y Typo Effective na,e 
."~,,-,-.--,-.. ,.-,.--~.-, ... -.,----.'-------'----------------------_._._--- ".,.~ ... ",",''''''''''''-,,'',",' .. ,.".,~-~--------.-----------.----.-.--, .. -.-".'"-, .. ~'",,", ".'"", .. _-----"'".,-"'_._---,-_._---------
Chl'otniutn EPA 60tO l\i[c:tll.!S NFt..AP 711(2003 

Chromilttn 

ChromilJtn 

Chromium 

Chr0l11illn1 VI 

Cht"()l11ium VI 

('hryscne 

Chrysenc 

Chrys'~Jle 

ChrY~~llt;: (wHho~tt. SIM) 

ClS~ I ,2~Dfcllloroc;Olyl(',nc 

,,·is- J ,2-l)I~.hl(Jroc:thykne 

I;·b-! ,1-DichlorlH::thylt::.lle 

cis-!.3-[)II.;!lloropWPCllC 

ciSi-1 )-Dichlo!()pI'Opelle 

clSi-1 J"Dichlompropen~. 

"is" 1.3-Di~hlor()rrope!le 

ciS-I J-DichlofOPI"OPCllt 

Cobalt 

C(lbalt 

Cobalt 

Cobilll 

Cobalt 

(\.lh(lll 

Color 

Color 

Condm:tivity 

Cl.1tlductivity 

Copper 

Copptt 

EPA 6020 

ILMOS.3-E.xhibit 
DIICP .. IIES 

Metals 

lLM05.3-Exhibit [)IICP"MS Metals 

EPA 7196 

SM 3500-(;1' I) (18thJ) !)t.h 
Ed.)IUV-VIS 
EPA 625 

[I'll ~210 

OLM()4.3-E':xhibit [) 

SOMOJ.2 Exhibit D 
Sem i"llo I at i Ics/n C -M S 
HIJA 8260 

OLM04.J"Exhibit D 

SOMO 1.2 .Exhibit n 
Low-Me.diulll 
VolatilcsJOC .. MS 

Gellenl! Chemistry 

General Cht'mistry 

Extl'flchlble Organics 

Extractable Organir:s 

Extra~~tab!~~ Orgl"lnic~ 

V{}llll".ile Or'gani(;~ 

SOMO 1.2 Exhibit D Tract" VO!~lI"ih= Orgl:lrlics 
Vol<ltilesJGC-MS 
EPA 624 Volntde Organics 

l:":;PA B:;?,(iO Volati](~ Organics 

OLM04J-Exhihit D Volatile Org1lnf~~S 

SOMOl.2 Exhibit D Vol:-1.tik Orgaflic$. 
Low-Medium 
V()I}I1:ik~/(JC-MS 

SOMOI ,2 Exhibit 0 Tr~c~ Volatile Organicf> 
Volmil~:->J(JC-MS 

b.PA 200.7 Metals 

EPA 200.8 Met'al5 

EPA 6010 Mehlls 

EPA 6020 Mt;'t1l.l.~ 

ILM05J-Exhihi1 Met.:ll~ 
llIICP-AF.S 
fLM05.3-Exhihit DIlCI)-MS Metals 

EPII 110). 

SM 2120 B 

EPA 120.1 

SM lj Ii) B 

EPA 200.7 

E;PA ;;00,8 

Genet'ai Chemistry 

Generlll Chembtr)' 

Gerlcn'l! Cllt:l'nisny 

G~mcrll! Chcmh;\TY 

M~\:~I.h 

Metals 

Clients and CushHllcr$ tU"C urged to verify the labornt.oryls current certification status ,"",ith 
the Env;ronmental Laborato.'y C, ... tlficlI(ion Program. Iss"o nato: 7/112010 

NELAP 

NELAP 

NELA.P 

NELAP 

NbLA1) 

NELAP 

NELAP 

NELAP 

N[.;t . .AP 

NELAP 
NELlii' 
NELAP 

NELAI' 

NEEIIP 

NELAP 

NELliI' 
NFLAP 

NELliI' 

NFLAP 

NlcLAi' 

NhLAi' 
Nl.\J..,J\P 

NELAP 

NELAP 

NEL.AP 

NELAl-l 

NELAP 

NELAP 

NELAI' 
NELAP 

4/2.6/2002 

ill7tl(106 

il!7l2()()(, 

7/1121l();J 

4J26J200J; 

21412002 

7111200:1 

i/]O(J004 

,ISllOIl') 

7/1f1.()(I) 

713012004 

51812009 

51812009 

214/2002 

71111.0()3 

71J0(21)(H 

\181200,) 

5/BIJ.(\(I<) 

114fZ002 

11412()02 

7f1/2003 

7/112003 

11/7/10()" 

1117i2()()6 

4/:lMJ.OO)" 

214/2002 

2/4J2002 

2/412002 

2/4120()2 

7./412002 

Expiratioll nate: 6/30/2011 



Ch~r118 Crist 
Governor 

I',n. M. Viamonte Ros. MD .. M.P.H. 
State Surgeon General 
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AU>l.hmcnt to Ccrtlficatc #: E87604-15, cxpi""tion datc ,June 30, 2011, This listing ofa",,...,ditcd 
allalytcs should be used only when •• ",duted whh a v.lid ce,·tlficate. 

Stat. Lab"r"tol'y!D: E876()4 

1\87604 
Kat .• h"in Analytical Services, I.nc. 
600 Technology Way 
S,,"rbor()ugh, ME 04074 
·~j;;i;:E;·;····N;;;i:j;oi;bi.'Wat;;: 

EPA L.b Codo: ME00019 (207) 874-2400 

CertifiCtttion 
An.ly,,< Method/Tech Clitegory Type. Effe(~tive Dah~ 

"C\)'i;;;;;;'m ""~""_""_,,,.,,.",,,,,,,'W"".,~,,,,,.,·,,,,""·""W_"_·"_' __ '-'-""--'''~- "-'-'-'-i~i)A60!"(i----------'--------M-ct;fs"--"-"-- ...... "" .. ,"."""""'~.~".,_,.M''',_ ·-·-------'-NEi~,AP---------'"'--·-'-·7jilii)(jY"·---~'--.--... -.-

Copper 

COppt:"f 

Cqpp~r 

Cyanide 

Cyanl~I~~ 

Cyd()hcxane 

Cydohex<~IH:: 

Cyck~hCXi'ltK' 

DlIlapon 

!)~\:l~chlorobiphc,;nyl (HZ 2(9) 

dl;:'!t!.\-BI'·,{C 

delta-Bl·le 

delta"BHC 

d(;lul,,11HC 

Dialll1ti:: 

Dih~~ni.'.(a"h)anthrHccnc 

D(b!;:',mr.(l1,h)(llllhrilCI;.\lle. 

Dibelt.1:(u,h)l!flthl'a(;ene 

Dibcnz(a,h)nnthrm:cnc (without SlM) 

Dib(!tlzo/"unlll 

Dlbcn;J:,o!'ul'an 

Dibt~nzofllrl.\n 

Dibromoch!or01nc!:h~UlC 

Dibr0Tl1o~hk\T()\'11et!i1111t 

Dibromodlloromethal1~~ 

Dibfl':'lIllOCil loromelhmlC 

Dibronl\Jchl(I1"01l'1cth(mc 

Dibromomcth~nt~ 

Dic1lmbH 

D j ell IOri.>d i 11UNOI'l'1 cth ane 

f::Pr\ 6010 Memb 

ILM05,3-Exhibit Metals 
DIICI'·AES 
ILM05_3"Exhibit DfICP"MS M~t<lls 

EPA 335.3 OCI1{:!"al Chcmi~lry 

t:1)A 335.4 Gene-nIl Ch(:mi:)tty 

OI..M04.3"Exhibit D VOlllHlc Orgal1ics 

S()MO 1] Exhihit [) Vnl!lti!e Ol'ganics 
Low-Mdillrn 
Volatiles/CiC"MS 
SOMOI.2 Exhibit D Tmce Volatile Org-anks 
Volatiles/GC .. MS 
CI'A ~151 Pestlcidcs~HC"rl1(cide,s-PC'H'5 

EPA 8082 Pe~\ticid~~s"H~rbJddcs-PCB's 

EPA 611S Pcstit;id~::;-Hcrbicide.l:i-PCB's 

EPA 8081 Pt;!~tidd~$-I·lcrbi~ides"PCB's 

OLM04J-!',hiiJi. D Pestiddes~Httbieidcs,,'PCB's 

SOMO 1,2 Exhibit D P~sti ci d~s ~ 1",1 erb i~: i dcs,-PC B' s 
P~sii~ides/()C~ECD 

EPA 8270 Pe.~ ti c (des .. H (~t'h i ddes""lJ C: B I~ 

EPA 625 Ex'tJ'Llctablc Orgnnks 

EPA 8270 EJ(l:nlCtl~blc Org,~tnie~ 

OLM04.3-E){hibil D ExtrUCI'.l1ble Orgallic~'i 

SOMOI ,2 f.'xhihil [) E:-:tmctabl(: OrgAnks 
SetH i VCl lati Ie s/GC ,. Iv! S 
hPA. 8210 Extractable OrJ,i(ulk~ 

(){,M04,:3-Fxhiblt D Extraet,lblc Organics 

S()MOI.2 Exhibi[ D Extractable Organic~ 
Seltllvolatile-s/OC-MS 
EPA 624 Volat,ile OrW~lliC5 

E.PA 8260 V~I!!~t.i!c Orgatlics 

OCMOO-bhibil D Volatile Organic;, 

S()~10 1.2 Exhibit D Volatile ()rganh'::s 
Low"Me<iil1n'l 
Volatilcs/oC>MS 
SOMO 1 ,2 Exhibit D Trace Vo!~\tlk Orgl,\Tlic$ 
Yolatilcs/OC~MS 

EPA 8260 Vollllik Ofgl'\l")ic..~ 

EPA 8151 P~st,icldtfi-Htrbjcides~PCB's 

EPA 624 Volatile Organics 

Clienis and Customer,II) are urged to verify the lal,:){watory's c,urn~nt ~~ertjficati()n st.atus with 
the EnvirolJlllentul ".bonltory Certification i'rogl'fllll. lI,ue .lhtc, i/l12010 

Nhl.,AP 2/412002 

NFLAP 111712006 

NELAP 1111121106 

NELAP ;Z14120(l~ 

NELAP 214/21102 

NELAP 71:'On.O{)"j 

NFI,AP 5/812009 

NELAP 5IS/2()09 

NELAP 711120113 

NELAP 51817.1109 

NFLAP :Z/4/2002 

NELAI' 'i11/lOIl3 

NEI,.,Ai' 7/30/2004 

NELAP 5/8/2009 

NEL.AP 7/1/l0ll) 

NELAP JPli200J 

NELAI' 711/20(13 

NFLAP 7/31112004 

NELAP 518/2009 

NELAP 7/1/200:; 

N.ELAP 713017.004 

NE.LAP 5/81:W09 

NELAP ?J4/2002 

NFLAI' 71112003 

NELAP 7/)0/2004 

NELAP 5IW009 

NEIAI' ,/817.1)09 

NECAi' 711/2003 

NEIAP 7/117.003 

NELAP 214/2002 

Expil,.tion nate, 6/:\0/2011 
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AUachment 10 C.,..tu1calc U: ES7604.15, eXI,lration <iatc .June 30, 2011. This listing of "c"redited 
"n.lytes should be uscd only when "ssoci.ted with" valid certificate. 

State Laborntory ID: E87604 EPA Lith Code: 

E87604 
Katahdin Allalytical SCI'vices, III •. 
600 Technology Way 
Scarborough, ME 04074 
RT;;fr";"x;----N';-.':!'''tlii;Ye-Wliier------------··-----.----- .. 

MEOOO.I'! (207) 874·2400 

Certification 
Annlyhl Method/Tech CategMY Type Et'f'e..:.tivt:>. Dllt(~ 
·l:;i';:;I)!;;·~;.;J'i~ii"i:l~:.;r;~m·cjj~-;;;G··-·"·- .... --, ... -~--,"'." ... -, ... ,,-.-, ··--·'-'-····'"TiT;A··S2(~0'-··'··"·""·''''-· .. ~-''n"'._''~'.,.m, ''''V()i'~tne'(5;ga;;:ie:~·'-----'··''~-·--··---·--·-------·-Ni~A~---'-·-·-'·-·--- 7/ l/:t()(jj--······-----
DichlclI'()uit1uommethf1ne OLM04.3·Ex'l'\ibit D Volatile Organics 

Dicillorodi nt.\(IfOltlethiU\C SOMOl.2 Exhibit D VoJatik OrgHnl\;s 
Low~M~~dium 

Volatiles/GC-MS 
Dichl(lr'Odif1u(lr(,)11J(:thllllC SOMO] ,;2 E:>\~dblt D 'rrlll:,~ Volmile OJ'ganics 

Volillile::;/O(>MS 
DichJot()prop (l)ichlorprop) EPA 8.151 j)esl i (;,ides" H ~rb i~: i (ks~ PC'B 's 

Dieldrin EPA 608 .Pc~ticidt:':5-Hcrbicid~~-PCB·~ 

Dkldrin EPA 8081 Pt;!$t!c ide!;~I.J etb i d clt:s" PCB's 

Dieldl'in OLM04,J·Exiliblt D PCS1icidcs"l·h~rbki(k5-11CH':'i 

Dir;l{lrin SOMOJ.2li"xhibit D FC5tidde,~-H~rbieide~-PCB\.~ 
Pcstlcidl;!slOC-ECD 

Diesel range org:mics (DRO) EPA 80]5 nx1:J"~l.Gt:i:lh!c Org!lllics 

Di~~sel r.ilnge organics (DR()) MA·I'I'H HxtrilJ,::tlibk OI'ga!lics 

I)k~el nmg~ ()rg\lnil~!:i (DRO) MELlEl' 4.1.25 Extractable Organics 

Diet,ttyJ e~ht;:r EPA 8260 Volatile Organics 

Diethyl phthalate EPA 625 Ex!.r!:lwlbk Orgnnir;:.~ 

Diethyl phthalate EPA S270 Extnlclablc Org~\.nJ(;s 

Dicthyl phtbf\lat~ OLM04J-Exl1ibit j) Exln\.ctablc Ol'g[\Hics 

r)ictlJyl pht!'li.~late SOMO'I.1 b:xhibit [) EXU'ilctnble Organics 
Sem iv()lal'ilcs/OC>MS 

J)i-i::;oprop)'l~th\!r (DIPI}) EPA 8260 Volatile Organics 

Dim~("ht)ill~ EPA 8270 Pesticidos'·Hel'bi(~idcs·llCB's 

Dirne1hyl!lhthtll,\.w I::PA 625 i:.ixlrac,lIIblc ()rgHJlics 

Dimethyl phthalate EPA 8270 FxtnW'/llblc (lrgm1it::,s 

J.)imethyl phthalat~ ()LM04.3"l:':\xhlbil' D Ex1nK~I'''l!Jlc Organil.Js 

Di"!l-butyJ phthalate EPA 6Z5 !,\)\"tHl~t,~I.ble ()rgani\;~ 

Di-ll·outyl pll1:IHi!at~~ EPA 8270 ExtmcHlbk: Org!t!\ics 

Di-n-b\.Ityl phthalat.e OLM04.3-E:\:hibit D Extn\(~tahlc Orgl"lllics 

Di·n"b\\tyl phthalate SOM,OI.2 Ex.hibit D Fxt.r~l(,:',I'~~blc ()rg.mlic~ 

Scm ivol ~itJ k~/(; C,:-MS 
Di-l'l·octyl plltl1a!at,? EP ... \ 625 hx(nl.clabJ~ ()rg;'Lnk~ 

Di·n-QGI.yl phth!1!l\.~t;: EPA ~270 Extractable ()rg:mks 

Di-tj-()(;lyJ ~')hthi!lilte OLM04.J'"Exilibit D r:~xtrm\t1lblt: ()rgflnic;; 

Di"Il,"octyl pllthala!e SOMOI.l exhibit 0 ExtttlciC:ible Ofganics 
S~m i VI) J aU Jc$l(iC-M 5i 

Dinos(;b (2'"se,(Amtyl,,4.6"liinitropht'no), DNBP) EPA 8.5. Pcsticid¢$~Ht.l'bi(:,id~.i\·PCBLS 

tindosulnm I EPA 60S P(;sticid0s·Hed')i~:idcs~J.)CB's 

Endosultan 1 EPA 80S. Pet:rticidcs·HcrbiGldr,s-PCrvs 

Clients .lId Custome.rs a."e urged to verify th" labor.tory·s curren! ccrtltlcation statu, with 
the Environmental l,abol'lltory Certification Program, Issue Date: 7/1/2010 

NIlAI' 7rlOl21104 

NELAP 5/8.12009 

NE·:LAP 0I8no09 

NEI.,AP 71J120ll:l 

NEiLAI' }1412002 

NE1.A.P 71112003 

NELAP 7/30!2004 

N,r!L.AP 51812(1(19 

NELAP 71112003 

NELAP 711UOO:l 

NCLAP 71112003 

NELAP 71112003 

NELAP 2/412()Ol 

NELAP 7Il!2()()) 

NELAi' mOllO()4 

NElAI' Sm/2009 

NELAi' li&/211119 

NFLAI' 711!2003 

NEJ..AP 21412002 

NELAJ.~ 7II11003 

NIXLAP 7110120()4 

NELAP 2/4/2002 

NELAi' 7/112(1)3 

NELAP 7IJOI20114 

NELAP 51812009 

NFI,AP 21411(1(12 

NFLAI' 71112003 

NELAP 7/30nO(lI.! 

NFCAI-' 51812009 

NEEAI' 1fl!20W 

Nl".AP 214f2002 

NELAP 71112(0) 

Expll'alloll Date: 6130/2011 
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Alt.chm."t 10 CertlOc.te #, E87604"15, expiration date .lllnc 30, 2011. This Iistltlg of accredited 
",,"Iytes should he IIsed only when associated with a ".lId certificate, 

Shit, L.botlltol-y 10, E87604 

E87604 
Katahdin An.lytical Sc,'vices, lllO., 
600 T.I'hllolog,Y W"y 
SI'"rborollgh, ME 04074 
M:'lt.ri,X: 

MEOOOl9 (207) 874·2400 

Cc,rti fi(.~$.ti()n 

.. ~:.~.~~:~_~~ _______________ _________ :tP~ .. 
-Cndosufr,~-, -I -------------·--··-----------··--'·--·-·<:.)TMO;.r·~~·it~EThR'~rj·'·'"M"."~'~',m PesticidtSi~Hcj'bicjdcs"PCB's N ELAP 
Analyte EfrONlv.!)." 

-"in0!20ij:r'---"" 
ElldO$\lIH!l'l I SOMOI ,2 Exhibit D Pc.t;ticide~,,[,I¢rbjddcs-PCB·s 

Pesficidt.£/GC·ECD 
cndosuHhn !l EPA ~OS Pc.~tj ci dcs~ He!'h i ci des-PC l3's 

l~ndm~tllhl]"J II EPA SOSI Pesticil1cswHi:!rhicid\.5~PCBI!i" 

EnlioSulf'l.l'1 II OI.Jvl'04.3"Exhiilit D Pestici(]cs~l-Icrbicidc~-PCH\ 

Erldosl,llf!l1'\ lJ SOMOI,;), Exhibit D lJcs t'i c i clcs-I-ltrhiddc!>-pcn I~ 
Pestkidc$JOC'-ECD 

Endosulfan sulfaw EPA 60N Pr:51.iQidcs-l,ft:!'bicidts·PCB's 

Endo!)~11 f!lll Sl~m\t~~ EPA 8(181 Pcstic(des~Hcrbicidcs-I)CBr5 

r::ndoSlllfim slI\fatt: OI..M04.3-Exl\ibit [) P~~sd,;idcs-Hcrbjcidl;:!)-PCHI!i 

J.:nd()sulfim suhi'ltt: SOMO 1.2 Exhibit D h::il'! t,:i de s- Hr:: rbi d des -pcn '~ 
P~st i ~\ i d~~s/G('~-Eel.) 

Er\d!'in tWA, 608 !"l,:;!)Oddcs-Hcrbicidt\s"PCB'!; 

Enddn r;PASOSI P~,~tidll(.':s·Hcrbici{jc,s-pcn's 

EnJrin OLM04.:Q'-;xhibit D p~s t.ki des -1'-\ cr1:1 i dde.';i-PC B's 

Endrin SOMO! ,'I, Exhibit 0 PesHcides~J..j'c!hicides~PCB's 

PCSf.(cidc5/GC-E(~D 

El1dl'in aldehyde EPA 608 P'~~ticid{!!i-I'!cl'bicide~ .. PCBrs 

Endrin al~1\~hydc CPA 80S I Pestic.ides~Hcrbicjd(';s~PCnls 

Endrin 'll\khyd~ OLM04.3-Exhibit D Pe-:-;ticidcs~H{:rbicidiis-PGU'5 

Endrin l.\.IJthyde SOMO 1.2 Exhibit D P~~sl',i d d~5-FI ern i Qidts-PC n's 
Pesticid~~s/GC·ECD 

Enddn h,1.onc EPA HOgj Pcsticidcs"H~~rbkidc5-PC~HI$ 

Endrin ketone OLM04,3 .. Exilibit D PcsI'iddC"s-Hc;:rbiddes-PCH'.~ 

Endri!l ketotiC SOMO 1.2 Exhibit" D Pt;s1'iGide~-Htrbl(;ides·pcn's 

Pcsti~:id\:s!Gc,-rX:;'f) 

Escherichitl coli SM9n3H Micwbiology 
IQUANTI-TRA Y 

E!hflJ10! EPA SOlS Vqhllilc Orgallicg 

Ethyl mcthIlCryj':1t.C hl'iI S26(1 Vol<lti!e Orgllnics 

EI,hyJ mctlnm(:suIHm;uc EPA 82.'70 ,Extr:l,:,tablc ()rgmlks 

fijhylbenl.cne EPA 624 Vollll.i1c Orgurl1c;'; 

Ethylbenz(!nc EPA 82M Voliltile Organies 

F1hylb~n'l:,f;nc OLM04.3,·[!xhibit D Vo!atil~ Orgl,mic!:> 

['·:thylbtlll..t,!IC SOMO) ,2 F~x,hibit 1) VOhltik Org!lllic~ 
t,{)w-Mtdlu!'!l 
V()jati!(dGC~"MS 

F,lhylbCI1:l."ne SOMO 1.2 Exhibit D T!'ac~ Voh~Hk Orgll.liics 
VojMi1cs!GC-MS 

Ethykn~, glYQOl EPA 8015 Vnlilt.ik Orgilnic.~ 

Clients alld Customers arc urged to vedfy the lubol"ut<)l'y's currellt cc,'tific.tioll st.tus with 
the EllvirollmclltalL.boratol"Y C ... tifk"tio" I'rog,'anl. Iss". n"t,,; 711/2{)1O 

NELAP 

NfeAI' 

NE,LAP 

NELAP 
N';'~l_AP 

NliLAI' 

NELAP 

NIOLAI' 

NFLA.!' 

NE:LAP 

NI,\LAP 

NELAI' 

NELAI' 

Nfl .. A!' 

NELAP 
NELAP 

NELAP 

NELAP 

NELAI' 

NFL.Ai> 

NELAP 

NI'I..A1' 

NELAP 

NELAP 
NELAP 

NfiLAP 

NI.::LA.P 

NFLAI' 

NELlii' 

NFJ..AP 

5/8J2009 

2J4/2001 

711121103 

7/3012004 

5J!V2009 

214121)02 

7/1/2003 

mO/21)04 

01812009 

2J4/20tl2 

7/l/2003 

71301l(1)r, 

11812009 

214/2002 

7/112(1)3 

7/30/20114 

5181),009 

711/2(0) 

7J30/2001~ 

5/8/2009 

91412007 

1/1121)03 

711/2003 

7II.1l003 

21412002 

711/2003 

7I:i 0/21)(14 

5/8/2009 

)IS/21)1)9 

5/12/1005 

Expiration lhot,,, 6/3()12()ll 
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Attachm • .,t to Certificate II: E87604.15, expiration date .June 30, 2011, This listing of accredited 
"naly!es should be used only when associ"l;ed with" valid certifk,ltc. 

St"tt' Laboratory UJ: ES7604 

E87604 
Klltllhdln Analytical Suvices, Inc. 
600 "l"cdlnology Way 
Scarborough, ME 04074 

EI' A L.b Cod.: ME00019 (207) 874-2400 

~Matrix:--N Drl:'PotaJili"Wa tcr:---·-----------------------··-----·.----,o ... -- . _,"'· .. _·~"_~~".M, .. '"",'. """ "" "'''~''"~~''-.. '''---.--.'----.. --------------------

Ct~rtiti('.~lti()o 
An"lyle Cnteg<,ry Type Eff~~ctive Dah.~ 

"""'~'v;:;ii~ij"je~'IS;g~~;';~;""--·-------'-·----·----N Fl .. Afj--··--·-"·-·"""~""·'~"'-5J8iI(ii)~Q---'-·--

FfliIltJhur EPA 82711 P~~5iti ci cks" I-hlfb ic i ('h~s" Ilen IS NELAP 7/1/2003 

Fecal co!ifor'II1~, SM 9222 D Mi(Tobi()logy NELAP 7/J012004 

Fll.loranth~:nc EPA 67,5 Extn!cl'.abk OrgflJlic::; NELAP l.l,ll2lm 

Flu(lr~~l)!,llen;:; EPA W171) Extnl.Ctl:lble Ofgllnks NElLAi' 7IWOIJ:) 

FIU(lnmlhe,llt; OLM04.3-Exhihit D EXti'aetablc Oi'gank~s NF.I..Ai' 7/30(2004 

Fluoranl'henc (without 81M) SOMO I ,2 Exhibit D Exl;fflctilhlt:= OrgI'lTlil.'$ N,ELAP 5/812.009 
Scmivol&t.ik;;:/GC-MS 

Fluol"cne EPA 625 E'XtnlCI'.:rIhlt;: Organics NELAP 2/4/Z002 

Fluorene EPA 87.711 ,Ex\T;']c!:uble ()rgan1cs NEI.AI' 7/lnOOJ 

Fluon;;fl(;~ OLM04J-hhihHi) EXfn'l.ct~hle Organic1l NI:iI.Af' 7/J012(10" 

Fll/i')r~nC (withou[ Sl'M) SOMO 12 hhibilll E:'{lrac.tllble Organk~l NFL;\!' $18/21109 
Semivnlali le:;/OC·lvlS 

Fluoride EPA 34(1.2 ((etlel'!:!1 Ch~tl'l.ishy NFLAP 2(4/20(12 

FIt,lilride SM 450() F·C (}enel'a! Chemistt)' NI:'~LAP 11412002 

g.,m'l.!'I.1!I.Bl·lC (Lirldi1liC, EPA 608 Pcsti~~d!,;s-Ht:.j"bkhks-f1C:B·s NELAI' 214120()l 
ganlma"Hexach!orocycl,)h~~}\,~J1C) 

gafTlll'li.l-BHC (Lindane.. EPA RUS! f\~stidd~.s-Hcrblcidi;:";;-PCB\; NI·:I..AP 7(lI200J 
gllm ma" H ex a~~ hi ()rol.~y do he;>( 1l1l<:." ) 
g!.'I.Il'll'nfi"Bl'IC (Lindi.jJle, OLMOI~.:H,~xhibH D P{:sbcide~-Herblcide~-PC',BJs NELAP 7/,lO12004 
gamm[j· H C'x aclll orm:ycl (',I hC"x!~ n~ ) 
g!\lilm'l.I:~I"IC.· (Lilldl\UC, SOMOI ,2 Exhibit D P'c5ti(.;idcs-Hcrbici~lc~-PCHI'i NELAP 51Ri2(109 
gmn m <1' H I;iX a~~h !OfO\~y c! oh(;.',:'I,J,\n~~ ) Pt;sti~ld~,s/(:;C-ECD 

gaTi'Ill'la~(:.:1'1.!(J!'da]'\e EPA 8081 Pesticidcs-l-!crhieides-PCl:l's NELAP 711Il0():J 

gamma",Cll1ordant'; OLM04J-E,hiilll I) PC$ticidc.~~Hej'bicides~PCB's Nfl . ./IP 7/:)()1201)4 

iMlmml1-(:hlordflfle SOMOI ,2 Exhibit D P estl d des ",Herb i cidcB" PC B' s NELAI' 518/2009 
Pt~ticid(~~/G(>ECD 

Gasoline mngc orgl1)~jc5 (OR(») EPA SOl5 Extractable Organics NFLAP 71l1200l 

(}as()!il'l.c l'ilnge Ot'gllnics (ORO) MA·VPI-l E)l:lfa(':l.uble Ol'ganics NFLAi' 7111/0W 

Gasoline range organics (ORC)) MEDEP 4.2.17 Extractable OJ'ganics Nf'IAI' 71112003 

Hi1rdn\~tls S1V12,l40 H Me!als NI'.LAP 214/2002 

Hardness (cHic,) LiPA 200.7 M~~tals NELAP 4126/20()2 

Heptnchll,)[' r.~PA 60S l\~5tJcidcs-H~rbic.ld¢~-PCBI~ NELAP "M12002 

Hcptlich!or EPA 8081. P'e~lkidc$-Hcrbjdde~-PCB's NFl.Ai' 711/101H 

FJeptac,hlof OLM04.3-Exhibit D Pesticides·l:1erbici(\cs,[lCH's NELAP 7/3012004 

Hr.ptad~ll.lr SOMO 1.2 Exhibit [) Pest.icidcs-Hr.rbicid~~s-PCBI~ NELAP 518/2009 
Pest i c i cli,:-.s/(i C" E C f) 

H(:;pU!chlor ep()xid~ rlPA 608 IJcstiddcs'H,c.rbJQidcs-P(.~B'5 NELAP 21412002 

r'lcpt~lchl()r ep()xide EPA 80S! P~s~icld~~-Herbi(;iJ~.!!-PCBI~ Nl:':LAJ"l 71112(1):\ 

Heptad/lor cp()x\d~ OLM04.3-r~xhibil D Pcs!icides"Hcr1'li(:idcs"[)CB's NELAP 7130/2004 

Client, and Customers are ""god to verify the labor"to,'Y's ClInellt. <C"Oneation status with 
the Environmental Lab,,,.,,!ory Certification Prog .. am. Issue na!e: 7/112010 Expiration Date: 6/3012011 



Charlie Crist 
Governor 

LabottlfOlT Scope ()j'AccreditatiOlI 

An. M. Viarnonte Res. M.D .. M.PH 
8t~te 8urgeon (leneral 

r-age 26 of 62 

AUachmell! to Cel"tificatc #: E87604-15, expiration d<lte .June 30, 2011. This listing ofaccrediled 
lInalytcs should be used ollly whell (.ssoci<.tcd with a valid certificate. 

Stat. Lllbo""lo,'Y II), E87604 

E87604 
Katahdin AIll,lytical Services, Illc. 
600 Technology Way 
Scarborough,.ME 04074 

It\''\ L"b Code: 

-_._----------_._-_ .. _-_ .• _------------------------------------------,._,._--'"----
Matrix: Non~Potahle Water 

.M.EOOOI9 

Certifk~tion 
Anl1lyte MethodlT«h C~ltCgot'y Type Erfec.~tivt\ Dnt(! 
Ty;:Ptllcl~~rep;;x-i-dc-------·--·-----·--··-------·--'·--·'--·-·~~(YM(i·i'~It~·~·i;H:;';I·fj'·-"·""'·-"w~.'" ''''i';;;'~'lic·i'des~f.'it't"i~c;(ie$':!;(:;i:3;s------------Nr .. :I"Af-'--··-·--,,·"··m,""~~-.M".5"!8"?i()69"~~·'".,'w'"m_" 

HeXI~chlorobcn.len<;: 

l'Ie.x',\.chl()toberlltnt 

I·k: .. achlowtwtlz(me 

H<!XtlChlorooenl.enc 

llt::xflchlon)btltlldiellc 

l'le') .. a(;hlOr()l.ltlt~dit:rle 

J-l(!'xachlofOhutad ienc 

H,cxadliorohut ad i ene 

H ~x ~:\(,:h l(1f(')b~1 ~(ldici)c 

H ~1 x~wh I CJ mcydopCnl (ld i ~~nc 

f"h~,\;,~Q1l1Qw~;yc1orcntll\,licn(,':' 

!"li:x.l~chlorot;:y~lf.lpC!ltadi~nc,: 

Ifcxuchlorncydopentaditl1t) 

l·tC'i!tt;:hl()r()~(hHne 

H~xil.dlloI'ONhane 

!'Iexach lor()t~th[ln{! 

HCXlldlloroc1.h~,n~ 

~"<;,.x ~Ich [oro propene 

Ignirability 

Ind~'.no( 1.1,.3·,:d)pYl'cnc 

Indcnll( 1 ,2,3,·cd)rlyrcne 

Im1eno( I. .2.3·cd)pyrcnc 

1.1J(!t::no( I ,,1,::,-cd)pyrent (withou\ SlM) 

lo(.lomelJllmc (M,l:'I',hyl lOtUlk) 

IrOll 

11'0i\. 

In)!] 

lron 

Iron 

Isobutyl alcohol (2·Mcthyl- J.-pr()pl~n()l) 

l.s(lh~l!,yl ~lh.::ohll1 (2-Mcthyl-I~:prop<l.nol) 

I:;j')cldn 

Pe~tkide~/(JC>ECD 

EPA 62,) 

EPA 82'10 

()LM(l43~Exhibi\' D 

SOMOI ,2 Exhibit D 
Scm ivolatiles/GC·MS 
EPA 625 

EPA 8260 

EPA 827() 

OLM04J-E",hibit [) 

SOMOI ,2 Exhibit D 
Semivoi<l.tiir.s/GC"lv,!S 
EPA (i2S 

EPA 8270 

OLM04.J-E.xhibit D 

SOMO 1.2 l: .. :xhibit D 
Scmi\'(1lMll~~/GC-MS 

EPA 625 

EPA 87.7() 

OCMII4:)·Fxhihil D 

SOMO 1.2 Exhibit. J) 

S~~m ivoliHi 1~~8/GC>MS 
EPA 8270 

EPA IOIU 

UPA 62.~ 

EPA 8),70 

OLM04,;l-FxhihH D 

SOMO I ,2 r~xbibit f.) 

Scm ivol,ltilcs/GC>MS 
EPA 8260 

EPA 200.7 

EPA 6(11) 

FI'A 6020 

ILM05.3-Exhibit 
DIlCp .. AES 
SM JSOO-Fc D (1 S!h/19th 
Ed.)llJV·VIS 
EPA 8015 

EPA 8260 

EPA 8270 

Exlt'fl.ctabl0 Organics 

Extractable O!"gani~s 

EI'1.ractable Orgaj'dc~ 

Exll'udable Organics 

Extmctablc Orglmil:s 

VoJl'ltik~ Orgunics 

Extr(lCHlble O!'gallics 

Extt'actable O!'gaJJics 

Extra,~w\)le- Orgllnk~ 

EMt!.\.ctablc Organics 

Extraelllblc Orglm[\'fi 

,Extra~,tablc Orgunic,'j 

r:xtwchlbk Orgl1ti.iL:~ 

EXU'lictabk Org~lnic,::5 

F;xtraC((lble OrgaJ'lics 

Exb'actable O!'ganics 

r:;,xtraGtablc Organic!) 

[:',xtractatllc Orgllnks 

G~Tlt;ral Chernifitry 

Extt'actabl~ Organics 

Fxtmctab!~ Orgal1ic.~ 

E)\:tm.cmble Organic,;,; 

ExtH~(;t!lblc, Orgtlll.h,:~ 

Volatih~ Organk!:l 

Met.~lh 

Mdtli!> 

MetCils 

Metals 

Genera! ChC1lllStry 

Volatile Organics 

VoIutlk ()rg.m\[c~ 

C;o.:I.r<.\.c(abk Ol'gMlius 

Clients and Cushuners ~HC urged to verify the labonltory's current certification st.atus with 
the Envl"onmental Laborntory Certification Program. Issue Ihw: 711/2010 

NFI.,AI' 21411002 

Nl2LAP 711120113 

NELA.P 71J(l12(104 

NCI.AP 5/S/2009 

NELAP 214110()2 

NELAP 711.UOOJ 

NhLAI' 71112003 

NIJAi' 713(112()(I4 

NELAP 518121109 

Nhl.AP 214120112 

NELAP 71112003 

NEI..AP 7ll01200d 

NE!L.AP ,IW1O(l9 

NEl...AP 21417002 

NfiLiII' 7111200:1 

NFI.AP 71JOl2004 

NELAP 5/8/2009 

NELAP 71ln003 

NEL.AIJ 71lnOOl 

NfJAP 2/4/2002 

NELAP 71l/2t)()3 

NFLAP 71)012004 

NFLAP 518/;.1)09 

NELAP 71li21103 

NELAI' 21412002 

Nhl . .Ar 7/11200] 

NELAP IIi7I21106 

NELAP Ili7ll.(illt< 

NELAI' 411.61Z001 

NELAP 71112003 

NELAP 7111200.1 

NI'LAI' 7/11200:1 

E~l'iratl()tI Date: 613012011 
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Auachment to Certificate #: 1(87604-15, exph'ail"" datc .lu"o 30, 2011. This listiug "f"ccredlted 
all"lytes should be used only when associated with a v"Hd c.rtifle"t.: 

State L"bo/'atory 11): E87604 

E87604 
Katahdill Allulytic,,1 Sen'iccs, illC, 
600 Technolob'Y Way 

. ~,c.~~~'l,~~'!'~ll!_r.:!~ ... ~.~~?~ ..... "_ 
Malrix: NOI.l·Pot.ble Water 

EPA Lob Cod.: ME00019 (2117) 874-2400 

Cc.-tifi(:ation 
Cotegot'Y Tn" Ul'odl .. Oato 

-,'-.. ,.,,~,.,---.-.,.-----.-.----.-- '.'-.~.'--'~"'--".'--."-'.,,-.. ",-~,.-.--
bophoront:. ,",'''w'''''''",M'''·''''"''i:f.x'tt','nct:;ble·C~~ilr-;jcs-----··--·-----··-·-····NTI;"f.::il'."·'.'''''''"''.~·"'·''' .. '"'''''''2/;4/i'i)<fi"""'·"" .. -"'.""-~,", .. ~,",~"~,~,, .. 

EPA 62~ 

l~ophot'ol'le 

IwphOfone 

isophororH: 

isopropyl alcohol (2,·Propanol) 

Iwpropylbl:'l'\zcl'lc 

isopropylhc))7..cnc 

f9()propyi b~Tl:r.c:n~, 

lsosilfrolc 

Kji:ldnlll niifoswn - ton-\.J 

L~1'\d 

Ltfld 

Lead 

Lead 

LCl'ld 

Lead 

m+p·XY!l.'!m:~ 

1".1'll!:'!,n~sitlm 

M<'Iglll,~sillm 

Ml:Ign(:~i\l11l 

Magnesiul'I,) 

Magnesium 

Maflg:im(~,~C 

Mnng<:lncs(~ 

M.\ngaJJ~sc 

Mangm\c:.:;e 

MCPA 

MCPP 

EPA. 8270 

OLM04.3·Tixhlbit'D 

SOMOl ,2 Exhibit D 
Scmiv~)lllti!~~/GC-lVrs 

EPA 8015 

f\flA g260 

OLM04J-bhihlt I) 

S()M01,2l?xhibit D 
Low .. Meliium 
Vo~at.il~s/(I(,:-MS 

SOMO],2 H~lllbil DTw!;e 
V()!Il.l!les/OC-MS 
FI'A BUO 

EPA 3~1,2 

EPA 200.7 

EPA 200.8 

,EPA 6010 

.I:'::PA 6020 

ILM05J-h,hibi) 
DIICP-AI'S 
I.LM05.:Q:xhil}il D/ICP-MS 

S()MOl ,2 Exhibit J) 
Lo\V~Mt:!ditlJ'J\ 

Vo1,HilC's/CiC·MS 
SOM(j'! ,2 nxhibit D 'haec 
Vol atilcs/OC·l\'IS 
fiPA :WO,7 

bPA 6010 

EPA 6020 

ILM05.3 .. Exilibit 
IVICP-AES 
ILM05J·l1x.J1Inll DIICP-MS 

EPA 200.7 

EPA 200.8 

bPA 601(1 

EPA 6020 

lLM05.3 .. Exhibit 
D/ICI'·AliS 
EPA 8151 

EPA 8151 

J.;',xtractllbl~ Orgllllii.:s 

E}I",tnl<:\'.1lblti Org~lJlir:,s 

'Ex\rilcl;:,blc Ol'gl\!'lk::; 

Vohl\i1e Org<Jllic!:i 

V(\ll'ltik~ Orgf~nit;s 

V~ll~ltlIC Organics 

Volatile Organics 

V\'llntUe Org~\Tlic.., 

Extr1tct'abl~ OJ'g~lnics 

General Chemistry 

Metals 

M~~tal~ 

M~hl.h; 

Meltlh: 

Mdals 

Me(als 

Volatile Ol'ganics 

Vo(adk Orglll1ir:~ 

Mct~ll;; 

Mehtls 

Metals 

Mt{nl.~ 

Mct,lls 

Metals 

Mcu~l~ 

Metals 

MCHlls 

MCtlll~ 

Pl;,~t.i\";idc~-Hcrhi~,id~s_PCB\ 

Pe.~li (:: i t\(:,s_l 'h~j·bj (;i des" PCB's 

Cll.nts .nd Customers nre ""god 1:0 v.rj~y the labo"llt()ry's CUrl'cnt cer'tifk.lion statll" with 
the Environmental L"boratory CCl'tificlltiOI.l Prog"am, \S",II' DulC: 7/1/2010 

NELAP 7111200.1 

NELAP 713012004 

NELAP lISllO(J\> 

NELAP 7111ZI)IlJ 

NELAP 71112003 

NE~LA.P 7IlOf2()04 

NELAP 5/8/2009 

NFLAI' ,iIBI100() 

NFI,Ai" 71112003 

NELAP 21412002 

NELAP 214120(12 

NELAP 2/4/2002 

NFLAP 7/WOO3 

NFLAI' 21412(102 

NELAP 111'112006 

NELAI' IIf7(l(106 

NELAP 5fH12009 

NELAP ,/SIZ(lO<) 

NFLAP 2/412(){)2 

NELAP 71112(10) 

NELAP 111712006 

NECAl' 1117121)06 

NI::t.AP 111JI2006 

NELAP lJ4/2002 

NFLAIJ 21412002 

NELAP 1/1/200J 

NELAP 7fl12003 

NELA.I' ! )17/2006 

NElLAP 71]/1.1103 

NELAP 71112003 

Expil,.tion Oate: 6/30/20l.l 



Charlie Crist 
(iov0mO! 

.'In. M, Vi.monte Ros. M.D" M,P,H. 
St.te SIJl'geon Gen@ral 

Labort/tory Scope (Ij'Accreditlltiotl Page 28 of 62 

Attachment to Cortit1cate #, E87604.15, explralion date Jnne 30, lOll. This listing of accredited 
an. lyles should he ",,'d only when assodated with" valid ccrt:ific.tc. 

Stlltc L"b",.tory 10: E87604 

E87604 
K"tllhdin Analytic,,1 Services, II",. 
600 Technology Way 
Scarborough, ME 04074 

EPA Lab Code; MEOOOl9 (207) 874·2400 

·iiTiii;E,,---·-i\i(;;J.:j>,i!·,ij;jcW.ie·,;------------·-------.---------.-..... -..... -.-.-..... -.... --....... ,."", .. " .. "~"" ""....." .. -----------.. ---------.. --------- .. --
Cel'tification 

A.Jlltlyt~ Method/Tech C" tego ry """""'''''''''''''''''''''''''' , .. , .... __ Tl'I)_~ ___ . ___ _ 
-~1e·;:c·1:~ry·------------·--·-------'·--·----··-·--·-.---------- EPAI7)3i·---·-------··-·-·----'--·--Mt1~I~-·-"--- NELAl) 

Mercury 

MelcLlry 

Methacrylollitl"iJe 

Mr:.tJnmo! 

M\:!h""pydll;:n~ 

Mt':t'lloxychlol' 

Mct.h(l~Y('hJor 

Mc~J!olI:y(;hJor 

Melby! Ill;:ctm~ 

Methyl (Wellltc 

Methyl bromide (Hmm(lmc.\.nlm~) 

Methyl btornide (Brc)mo!'twtilllne) 

Methyl bl'Omide (Bl'omomethnne) 

M~thyl hromi(k (Bromom~~thanc) 

Methyl chloride (Chloromethane) 

Methyl chlor!c1\.:: (Chloromethane) 

Methyl dlloridc (Ch.loromethane) 

M~("hyl {:hloridt! (C!1lorOfDcth*J.!1t::) 

Methyl chloride (Chloromcth;~n(~) 

Mdhyl nl\~tl1atrylat~; 

Methyl (llet,h!.\.n~!;ilJ!l.hn~lt\:, 

Melhyl Plll'lithiol'l (Panlthl()ll. mel'hyl) 

M~tllyl tcrHnltyl cthl;:1" (MTBE) 

M~thyl t.en.-hutyl ~thcr (MrHf'.~) 

MetllyJcyt\lohexane 

Metllyl (\Y(li ollex,anc 

Methylcydohex<!tle 

FP,~ 245.1 

EPA 74'70 

EPA 8260 

EPA8015 

FI'A B27() 

EPA 8081 

OLM04.3·t:.x.hibit D 

SOMOI ,2 Exhibit, D 
Pt~ticide-E:i/OC-ECD 

OLMO'i..J-Fxhibilil 

SOMO 1.2 Exhibit D 
Low~Medilim 

Yol!\i~l(;s!GC-MS 

Volatile Organics 

Volatill.~ Organics 

E;d.rnc~abk, ()rgt\l'lic~ 

Pc~ti ci des -I-Ie)"b i ci de.~-PCB l:i 

Pe5t,il;idt.=.~-I·h;rbicidcS-p(,:nl.~ 

Volatile OlgflJlics 

SOMO 12 E:-.;hil)it D Trace, Vt)hl.tile (hgnIlits 
VvJMiJ~s/OC-MS 

f\PA 6::?4 V()hnilc Org;'1l1i(;~ 

EPA 8260 Volmi!e Organics 

SOM01.2 EJi:hibit j) Volatile Organics 
J...,ow-Mt::diul11 
V()I!l.tll<.=s/GC-MS 
SOM01.2 Exhibit D TrH(:~~ Vnl(ltlle Org::'lIiic~ 
V';llmiic:->/GC-MS 
EPA 62.4 V(ll~lilc ()rg.~\llics 

EPA 8260 Vola~ik, Org'l.nic~ 

OLM04J-,Exhiblt D Volatile Oq~a!'lics 

SOMOl.2 f,;xhibit D Vo!at1!c Org!1f1its 
L(lw-Mcdiulll 
Vol~l.(ik~/GC-lVfS 

SOMO!.2 Exhibit J) lnlC~\ V(l!rnik Org!l.l'lic~ 
Vt.ll~ltilt:~/GC-MS 

EF\A 8260 V()l~'l.tik Org,iinic$ 

f:f"A 8270 Extmctab!c Orgallks 

EPA 8270 Pcstkidcs-!"lcrbkid¢s-PGV~ 

EPA 8260 V()I!.\ti!eOI~<l.\lie~ 

OI"M04.3-Exhibit D Volatile Oil~,anjcs 

OLM04,::H:::xhibit D Vohltik Oq:pmiC$ 

SOMOI.2 Exhibit D V()Jarile ()l'ganics 
Low~Medluln 

VoJatilc~/GC-MS 

SOM01.2 Exh\,blt D Trace 
VolatiledGC-MS 

V(l(~~ti(c.: Orgll\1k"s 

NELAP 

miLA!' 

NblAi' 

NELAP 

NELAP 
N!'!,,AP 

NELAP 

NELAP 

NELAP 

N[L.Ai' 

N,El..AP 

NELI\P 

NE'LAi' 

NELAP 

NELAP 

NELAP 

NELAI' 

NELAP 

NELAP 

NELAP 

NEL.AI' 
NELAl' 

NELAP 

NELAP 

NF'I .. AI' 
NELAP 

NFL Ai' 

NELAP 

Effective Date 

4/2612002 

'Jj4/7-00;t 

7/11Z00,) 

"1/l12003 

7/1/2003 

7/11200) 

m1201l) 

7/3012004 

5/:-l/2009 

70012004 

lI8/21)09 

518/2009 

2I4W)()" 

7/1/2003 

51R121109 

51SIZ009 

2/4/2002 

71112003 

71,)0/2004 

lI8/tOO\> 

51B/2009 

711/2(103 

7/11200') 

7/li200" 

7/11Z00,) 

1130/1004 

713012004 

~!Rl1n09 

5/812(1)<) 

Clients and Customers arc urged t.o verify tht~ laboratory's current. CCl'ti11cation status with 
the Envinlllmcntal Lllboratol'Y Certification Program, Isslle n"te, 7/1/201O E'pll'atinn Date, 6/30/2011 
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Attachment to Certificate Ii: 1\87604-15, .<.pi".lion date June 30, 2011. 'I'his listing of >Iccrt'dited 
analyte.s should bo used only whe" associated with a valid «, .. tinc"t", 

State LaboratOl"Y II), 1<:87604 

ES7604 
Klllahdin Analytical Service., Inc, 
6()O Technology Way 
Scarborough, ME 04074 

EPA Lab Code: MEOOOl9 

Matri'x:'~······"N'()o~i;-{)-ti~b·ie-Wat;l----·-'--'-·· --- -- -- -- ----- -- -- --- ----- -- -------------------

Analyte Cat.gory 

(207) 874-2400 

Cel'tification 
Type Effective D!1te Method/Tech 

EI'A6:l4 ---·----·--·-·V(;"i;;tn·;·i5"~g:;;·;;';cs··"""'·w 
".,.,._-.. _.,._---------------------------------

M(,.'thylcn\~ chl(.lridr:

Mdhykn!;:" dd()dd« 

Mcthylt:tle chloride 

M.cthylem~ chll)ridl::: 

Methy!cne ~,hlorid~ 

M<'llybd~llum 

Mi1Iybdt,'"1l\1r11 

Molybdl;)man 

Molybdenum 

N~lphth*lI~nc 

Nl1phthl1knc. 

N !tphthalet\t 

Naphthalene 

NaphtlHl.l~nc (withoul SfM) 

n"H\\tylb\~n7.(';ne 

Nh:kd 

Nickel 

Nickd 

Nickel 

Niekcl 

Ni(;kd 

NjtnHe 

Nilr1\!C !l.~ N 

Nitrate as N 

Nitrate as N 

Nitratr.·nitrit<.:· 

N itr!lte-nilrit.c 

Ni[n\tt~nitrite 

Nitl'ite 

N itritJ;:" tI~) N 

Nitri):!:: as N 

Nitrite as N 

Nitroben'lene 

N i trqbenz.~il':: 

bPA 8260 Voi!Hile Org'1.nics 

()LM04.3~I:~xhibii D Vo!atile Organics 

SOM01.2 Exhibit D VohltHc· Orga!lic~ 
Low-M(',dium 
V[)J~I\ik$/GC-MS 

SOMOI.1. Exhibit D Tnwe V,)lmiic Orgflllks 
V()I<ttilet;/OC~MS 

bPA 2()(),7 Metals 

EPA 200.8 Metals 

EPA 6010 M(;tals 

E,r A 6020 Mct;1ls 

EPA 62.5 Extractable Orgarl.i~s 

EPA 81.60 Volatile Chganics 

EPA 8270 Extfilctablc Organks 

OLM04.:r··fixhibit D E)(tnl(m~bk Org~Ulic:) 

SOMO 1 .. 7, Exhibit D f::Xtr(\c\(tblc O!'gatlic8 
S~miv()l!\.lilc:s/OC-M~ 

EF A 1-1160 Vl)h,tile Orga!iic!; 

F.\PA 200.7 Metals 

EPA 200.8 M(:tllls 

El'A ()(HO Mdl)b; 

EPA 6020 MOt:lls 

I.LM05.3·Exhibit M!.:tnls 
D/[Cl'-AFS 
fLM05.3"Exhibit DIICp·MS M~ul!s 

EPA JOO.O 

EPA. 353.2 

8M 4500·NOJ F 

UI'A JOO.O 

EPA ,llJ.2 

SM 4500"NOJ F 

ET)A 9056 

EPA :~O().(J 

EPA 353.2 

SM 45()O~N03 F 

EPA 615 

EPA 8270 

Gent:.n,l Ch(.\!'nh";(ry 

Gen\~ra! Chembtry 

G!:Jl~r!l1 Ch(!mi~lry 

G~·ni;:ntl Chc1'11i~try 

General Chemisll'Y 

General Ch~~miS1ry 

GCllcml Chemistry 

G~n~n\.1 Ch~n'1i.slry 

OCllcmi Ch~misuy 

G~',ncral Chemistry 

(jt.=n~·r~ll Chtltlislry 

Ext!'1-lCtl\.ble O!'g:1l1k."i 

Extnl~~t.l1bl~ Org1\nic~ 

Clhmt:-; nnd Cust()II1el"$ are ul'ged to verify the labotntory's current c(~rtifk:at.ion st.utus with 
the Environmental Laborllt()I"Y Ccrtlfkatiolll'l'ogram, Iss"e Date, 7/1/2010 

NFLAP 21412002 

NIiI. .. AP 711/2(0) 

NELAP 7/30/2004 

NFLAI' 5/812009 

NELAP 5/1112009 

NHl..AP 2/4/2(102 

NFl,AP 2/4/2002 

NELAP 7/l!200J 

NELAP 4/2612002 

Nt:IAP 11.41200~ 

NEl-AP 7/11200:) 

NELAP 7/[12003 

NELAP 71301201J.4 

NELAf' 51W2009 

NELAI' )11/2003 

NELAP 214/2002 

NELAP 21<10002 

NI.'I.,AP 1/l1200J 

Nl'LAP 21412002 

NELAP [ [/7/1.01'16 

NELAP 11/7/2006 

NhLAI' 7/112003 

NELAP 2/4/2002 

NELAP 214/2001 

NFL-AI' ,/412001 

NFJ..AP 214120112 

NU .. AP 21412002 

NELAP 214/2001-

NELAP 7111200,) 

NELAP 2/4/2002 

NELAP 2/4/2002 

NELAP 2/417.002 

NFJ.Ai' 214/20(12 

NELAP 7111)011) 

Expiration Dat.: 6/:1012011 



Crlsrlie· Cris1 
Governor 

LlIboratory Scope of Accreditlltion 

Ana M.Viamonts Ros. MD MPH 
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Att.chmellt. t.o Certll1cat.e #: E87604.15, expiration date ,IUIlC 30, 201 L This listing of accredited 
an.lyles should be ust'd only when .ssociatcd with. valid cel'tlfle.le. 

State Laboratory W: ES7604 

F87604 
Katahdin Au,lytic.' Services, lUI" 
600 Technology Way 

.~:~!:.~_~r_'~~_~_~_'_~~; __ ~~?2~_ ..... 
Matd" NOIl-Pot.blc Wat,,,· 

An"lyt. 

EPA Lab Cod", ME00019 (207) 874-2400 

Certifkatiol1 
Mcth()(l/Tech Category Type Effe{'Jive Date 

""~ni';:(;t;;;";i';.e';l-e'·~'m '~.""',""',,,,.~,,,",,w.,,, "m"'·"·,~· "-·""·'-'·'~'·'""·--·'--···-I:;r;A·8i~·o·-----------------fitraciai)l~~O-rg(;~-;;~; .. _'.'.'""""'"-",',,,', ·''''''·'''·"·''··'N-i:~T:Ai;-·---·_'·-----7i3012(i-04-··---·-

N itrob(~nzcn(: 

Nitrobl;:nz~ne 

N i(n)glyc,erili 

N itj·(Jquli'lolltle~! ~()xide 

11-N it1"l)sodjl,:"t"hyl nmin~ 

n-Njtr():)(lI1irrlcthylll.mirl~ 

n··N itrosodim13thylatl'l ine 

Il~ N itroso .,(1 i -1I" butyl am i nc 

11-N l1.fOsod J-n -p ropy 11.1!l) i n~ 

n-Nhwsodi-n-propyit1Jl1il'\\: 

r'l-Ni(r()::;()dj-tl~ptopylal1lil'le 

n-Ni[j'o~odi-tl"pI'°Pl1(1T:rjine 

ll-Nitf{).~odir)he.liyl<.i.lllij1e 

1'\-N itrosodiphcnylarnine 

n-Nitl'OsodipllC"nylCltnlne 

n" N itl'Os()(liphcnyl alllin~~ 

n'Nitj'(lsomcth)'liithyl:;lmin~ 

11- Nitros!)n1oTphol ine 

il-Nitr'()sopipet idine 

n"N itJ'osopyrro! idinc

n-Prop~Ul()l 

Il"Pr'O))yllm!)l('tllJ 

(\o,o-Trkt,hyl ph()~ph{)r\Jlhj<Ji1tt! 

Oct,il.hydJ'o-l ,3,5,7 -ldro-lrlin'o" I ,3,5,7 -tetr'azoeine 
(HMX) 
Oil & UI't,a~e 

Oil &GI'en~c 

Orgl\t1i(~ nitrogen 

Onhopho~ph(~tl;: as P 

Orthophosphate as P 

Onhoph()sphate as P 

Orthophosphate; (oJ.':; P 

Orthophosplu1t", H!:l P' 

o-Tol~ddirlt 

()LM04,J-Fxhibit l) EX[r,wtilblc Organic~ 

SOM01.2 Exhibit D Extractable Organics 
ScmivoiatlksJGC"MS 
EPA 8332 Extrat:tabl\'. Organics 

EPA &270 Ei'ltHl(;wble Oqu1nk!; 

GPA n10 Extnwtable C)l'L~i:\nic1; 

EPA 625 Extr~1.(/tal,!c Org(Olnics 

EPA 827c) 'E;"\:t.rucwbl~ Org:<lrlics 

EPA 8270 Extl-u.ctable OJ'ganics 

'EPA 625 Extl'i1Wlble Organj\~;; 

EPA 8270 Extractable Organics 

OLM04.3~Exhibit D J:'::xtnl(,!llhle OrgMlic$ 

SOMO 1.2 Exhibit D r~:x.tnl¢tab!e ()rgank:s 
Scmivolati1esIGC-MS 
EPA 625 F.xtwctablc OrgHnic$ 

EPA 8270 F:'o\~n.)ctublc O!'gilTlic~ 

OLM(MJ-Exhibl\ D Extractable Organics 

SOM01.2 Exhibit D Extra.ctable Organi(~s 
Se!l'li\Jolatilc!iJGC·MS 
EPA 81711 EX'trtlctahk:: Organics 

EPA S270 Fixlra(:tablc Org;-ll'lks 

EPA SUO Exirl~ct!l.blt Org(lni(;~ 

bPI\ ~2'11) E:<t!'actablc Orgllnk\s 

EPA SillS Vohll,ik Org.i\ni~,~ 

FWA ~2(!O Volil.tile Orgi,~I\j(;.~ 

EPA 8270 PC))\'i ~:i d!;.~-f-krbi ci des~ PC B 's 

EPA 8330 bX(,Tilcillble Organics 

EPA.l(i64A Gcntnli Chemisti'y 

EPA 9070 Gent,ral Chernisuy 

'TKN minus AMMONIA O,:neral Chi:mjstry 

EPA 300.0 Ocn~~fal Chemistry 

EPA,365.1 Oene!'L'l1 Chemistry 

r;PA ~~65.2 Gener'al Chemi~tly 

EPA 9056 Gi~ncnll Clwmistry 

SM 4500~P E G,"ncn.ll Cbt;:I"li~tTy 

EPA 8270 EXi'nidilble Organics 

Clicuts and Cus"omcrs arc urged to verify the hlhonl'tory's current' ceJ'tifkation status wit.h 
the Environmenta' L.bo ... t",·y C,wtifk.tion l'n)gram. I,,",e Date: 711/2010 

NEI .. AP 71.l(l1200'1 

NELAP 5/8J20()9 

NELAP 511212005 

NELAP 71112(0) 

NELAfJ 7/112003 

NELAP 2/412002 

N.r:~LA.P 711120(1') 

NU.,AI' 711120(13 

NELAP 2/4/2002 

miLA!' 7/11200J 

NE.J...AP 7/J012004 

NELAP ~(SI200'J 

NELAP 214120()2 

NP,LAP 71112003 

NELAP 7/30/2004 

NELAP 51812009 

NELAP 711121103 

NElLA? 711/2(\03 

NFI..AP 71112003 

NELAP 71112003 

NELAi' 7IInO(l) 

NH.AP 711121103 

NELAI' 7JI1200J 

NI-'I .. Ai' m0120114 

NEI..AP 214(20112 

NEI..AP 711120113 

NELAP lMWJOl. 

NELAP 21412(J02 

NELAP 111712006 

NELAP 214/2002 

NELAP 711.12011:1 

NELAi' 21412()02 

NELAP 71112003 

ExpirlltioJ) nate: 61.10/2011 
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Attachment to Certificnle #: E87604.15, "xplration date Junc 30,2011, This listing ofaceredit.d 
ullalyles should be "scd ollly whc" associuted with" valid certificate. 

Stote .Alhoc"i."'·Y 1lJ: E87604 

E87604 
Katahdin Analytical Services, ill(. 

600 Technology WilY 
Scarbol"(llIgh, ME 04074 

,EPA Lab Code: MEOOOl9 

,\1;1,.1"-"1')"0,,. p,;·i. hi. W a ter-········· .................. "-.".",."" .. , .. ,''- ... ,.----.--------.------.---------
Certification 

Analyte M.th"d/T."h C~ategory TYt)c Effective Dah.~ 
----'---------------------.-------.--.--.~.,-.. ~ .. ,.,,~""'~ 
o·Xyk~ne SOM01,l Exhlbi\ D 

L,)\v-Mtditll'l1 
Yoiatiles/OC .. MS 

"'''~''%''''~'V'()i·fitil-eC)I:-gal1ici;---------···----··'-·'"·.,~"~'"Nrj~j\·f;-'----------578l2oo9----

()-Xyl~lle SOMO i ,2 Exhibit D Trace Vol/j,tik Org:1nit,;!;; 
Vt)iatilcs/G(\M,s 

p-OiOXH!1(: CA-204.07/GC·MS E:).:traN,~bl(~ Org!lnic:> 

Pe!'!1 adll ()fO benzene fWA 8270 Exhacmblt 01ganict1 

J-\~ntachl()rocthml¢ 1:':'l,'lA l'l160 Volat.ilc Orelll)j~';~ 

Pelltachlor()llitrobe!l:l.enc (Qtlintozene) EPA 8270 ExtmctClble Organics 

PeI1Hlchlo!'Oph~~nol tWA 625 ExtJ'act'ahle ()t'gnni(\$ 

Pentachlorophenol F~PA8151 PcsHcidcf>-I-lcrbicides-PCB's 

Penl~l,h!(lrn])hen~)l EPA 8270 htnlcll\.bl~ Or'ga!'l.ic~ 

P(mt.<lch!omphe!lo! OLM04.J-F,hihi,1l EXHactablc Organics 

PentClclllompllcnol (withollt SIM) SOMOI ,2 r';x,hibil D f::xtrt1ctilble Org~l1ic!) 
Semivolatiks/(:iC~MS 

Pet'chlorate EI'A314.0 ChmcHll Chcmis~ry 

pH EPA 150, I (kncra! Chcmi,~try 

pH EPA 9040 G~n~ral Che!'l1i~my 

pH SM450IHH·B Gt,n<;!t'~\l Chet'nistry 

Phtrl<lceti!\ EI'A 81.70 Extractable Organi(:s 

PI!enantllrel'lG EPA 625 r;:~.t!'actabl~~ Organics 

PhclU1I1tllrcnc EPA 8270 f:ixtractable Org!lI'lic.!:t 

Ph~'imlnthrcll~. OLM04.3·Exhihit D t~Xhildllb!1i; Orl;lillics: 

l"ht;n~Ult!lrt:nl;: (withotlt SfM) SOMO 1.2 Exhibit D E.xt!·ildable Otganics 
Scm ivol~ltij!'!s/(}C-MS 

Pht,~~'lOl EPA 625 FX:l.ri1t:\lIble Otgl!tljC~ 

I>h(mol UPA uno F;."t.r\-l~]'llbll,': OrglUliC\'i 

Pht,\Jlol OLM04.3·F':xhjbit [) Ex~ra.cHlb!e Ot'ganks 

Ph~,MI SOMOl ,7. nxhlhi\' [) l'lxtI'llctablc- Orgl!nks 
Stmiyo!Mi!es/GC~MS 

Phomw CPA 827(1 Pcstic:jd~s"Hcrl)i\lid(is-PCH':; 

PhosphorllS, Wa\ EPA 365.4 (lcnl,\fI!! Chemist!'y 

P-I~i)pr()py!w!uelte EPA 326() V()latilt Organics 

PO\<lssitun l)PA 21)0.7 Metals 

Potl1ssium EPA 61110 M~l:i\h 

Potas::;i\!!l'l EPA 60:;:.0 Metals 

P,)tas~illm lLMO;i,3-Exhibit M.etals 
DIICp·AES 

Pr~m!l.!'!lide (Kc!'b) hi'A 8270 Pcsticidc::i~H,crbiddes-PCBI~ 

Pr(jpionitrile (Ethyl CY,illl<l(\) 'EPA 8260 volmik Org~l,ni\;s 

Client~ ~U1d Customers arc urged to verify the hlbonltory's CUI'l·ent certifir.ntion stlltus with 
thcEllvh'on",cnial L"bo,·.tory Certific.tioo Program. Issue D.le: 7/t/lOW 

NEiLAP jlBI20M 

NELAP 1117121106 

NU.AP 711/2003 

NEL.AP 7/JI20():~ 

NEI.AP 7/1120113 

NELAP 214/2002 

NELAP 7/112003 

NFI,.AI' 71112003 

NELAP 7/JO;,01l'1 

NELAP IISIZOO9 

NELAP 700120(14 

NFLAP 2/4/2002 

NbLAP 71112003 

NELAP 4126/2002 

NELAP 7II12()03 

NELAP 7J4/Z00) 

NELAI' 711/21)03 

NbLAI' 7!30/2004 

NELAP 51812009 

NELAP 2/4/2002 

NELAP 7/1/1.00J 

NFl_AI' 7/30120114 

NELAP )/8/2009 

NELAF' 71 I 17.00:l 

NEI.,AI' 2/4/2002 

NELAP 7/1120()3 

NELAP 214/2(102 

NbLAP 71112003 

NELAP 11.1711()O6 

NELAP 1117i2006 

NELAP 71112003 

Nf:LAP 7/112003 

Expiration Hate: 6/JO/2011 
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Atlachment 10 Certific!1le #: E87(i()4· 15, cxpinltiOlt date ,J(IltC 30, 20 I I. This listing of accl'edited 
a"aIYle, should be used only when assodated wilh " villid certificate. 

Stllle Laboratory W: ~;87604 

E87604 
Katahdin Analytical Services, Inc. 
600 Technology Way 
Seal'borough, ME 04074 

EPA Lab Cod.: MEOOOI9 (207) 874·2400 

M'tltrix:---·."N()il:Potal;le-Waier-·-··-------------------.-------------------------------------.-... --..... __ ........... ,," " .. ""'M"",""~".". ,',,,,",,,, .. 'w',".''"··'.·· ___ ·• _____ · __ ·, ___ , _______ ····_--_ •.. 

Certification 
Analyte Method/Tech Category Type Effective n.t. 
-Pyl;;;'c--------·-~-~-----·--·----·----------·-···--·--'-i:PA62-S---'--'--'-'-'--'- Ext"fact~lblc OrgariTc~'--------'-'---"-- ··~-~'·~ .. ··'·'N-f:(CAF"""'"··''''··~-·-·-'2T4"tirji)2·-'-~-----.~ 

f~YH~ne 

Pyrcnc 

Pyn,:nc (wit!w~!t SlM) 

Pyri(line 

RDX (hcxttnydf()-l ,:l,5-lrinltm-1.J,5·,trit\.L':in~.l 

Rcsidll~~"niMable (TDS) 

Rc~idU\~~t1lte)"J;\blc ('IDS) 

Resid!.lt-T1~JIJfilt.crllb!t: erss) 
RcsidtlC"·nontiUcl·able (TSS) 

H~~si d\.l~~"sljtt!cabi(t 

R~.~iduc-fil;:tt.klLb1e 

Residtle~ttJtal 

R(~sidll(,.H(1\"(j1 

R(~~iJuc:-volutil.c 

Saih:)le 

Salinity 

5~c-Hlitylb~n;r,c!le 

S~kTlhlLn 

SekrliU!tl 

SelcnilJ!11 

Selenium 

Selenium 

St:lcniu!ll 

Sili(,:(lli 

Silver 

Silver 

Silv~r 

Silver 

Silver 

Silver 

Silvcx (2,4,5 .. TP) 

Sodimn 

SodiLlm 

S(Jdilllf\ 

EPA 8270 

OLM04.3-ExhilJit I) 

SOMIJl.1. Exhib,( D 
SemiV~11!HilcdOC~MS 

r,T'A 8270 

EPA B330 

EPA 160.1 

8M 2HOC 
i:J·IA 16().2 

SM 254!) D 

EPA 160.5 

SM 2540 F 

EPA 160.3 

SM 254(1lJ 

FPA 160.4 

EPA 8270 

SM :.'.520 B 

EPA 8260 

EPA 200."1 

EPA 200.8 

EVA 6010 

EPA (,Inll 

lLM05.3-bhiblt 
D/1CP-AE.S 

nxtra~~Hlbl~ Orgunic;; 

E/l:tTl11;tabl~ Org(ln!cs 

Exttw.::\abk Ol'ganic$ 

Ge-newl Chemistry 

Gel")crul Chl;'.miwy 

(Jenera I Chemistry 

(Jeneral Chemistry 

(jeneral Chcmi)7try 

Volatile Organics 

M~tals 

M~tals 

ILMO.S.3-Exhibit D/ICP~MS Metflls 

EPA 200.7 Metals 

EPA. 200.7 M~·I('II:i 

EPA 200,k MeHlhi 

EPA 6010 Mctflis 

EPA b020 Metals 

lLM05.:1-l\hibil MeWls 
DIICp·AES 
~1 ... M()5.3-Fxbibit D/ICf.'·MS Me\~lls 

EPA 8.151 P1;s(.kid(,:'·s-Herhieide(i-PC.~!V£ 

EPA ;'-IOn.7 Me[(II.~ 

EPA 6010 Metals 

EPA 6020 M.eti\l~ 

Cliellt~ ~uld Customers ~HC urged to verify the hlbonltoryls current ccrtWc;'ltlon ~taUls with 
the .En'Vil'onmentaILaboratol"Y Certiflcat.ion Prognlm. Issue nat(.~: 7/112010 

NELAl' 71112003 

NELAP 7/30120114 

NELAP 5181Z009 

NELAP 7/i1l003 

NE:LAIl '7130r2004 

NELAP 2/4/20()2 

NEL.AP 2/4/);()O2 

NELAI' 2/4/2002 

NEI.AP 214/2002. 

NELAP 214mm 
Nl'lAP 2/412002 

NE\LAP 2/412002 

NELAIJ 2f.<1120(l2 

NELAi' 2/4/2002 

NELAP 7/11200.1 

NELAP 1.1412.001. 

NELAI' 711/20m 

Nbl .. AP 214/2002 

NELAP 2/4/2002 

NEI..AP 711/2()O3 

NELAP ZI4/J.(IOZ 

NCLAI' llJ1J1()06 

N)oLAP 111712006 

NEL.AP 21412002 

NELAP l/4120OJ. 

NFl.AI' 2M/2(102 

NELAP 7/1/2003 

NELAP 7/lWIO.) 

Nhl.Ai' 1117(1006 

NELAP 111712006 

NELAP 711/20()3 

NtC.AP 2/4/2002 

NEI.AP 7J112!)03 

NELAP II i7f2006 

Expi .. "tit'" Dalo: 6/3012011 



Chorlie Crist 
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Attachment to Ce"tinea!e #: EB7604-15, f%l,iratlon d.to .June 30, 2011. 'rhis listing ofacc ... ,dited 
an.lytes should be used only when ","!)eiated with a valid ce,'tifkatc. 

St"t. Laboratory 11): E87604 

E87604 
Katahdin Analytical Services, ,I nco 
600 Technology Way 
Scarborough, ME ()4074 

EPA Lab Code: ME00019 

M·:;trix:--'·---Noti:iio-{~l-bic--Water .. -------.. --------------.. ---------.---------------------"---... ,. 

Method/Tet~h 
Certification 

Type Effe,dive nate 
's;;;i;~;;;·-··------------------------------- ·-iUViiii-}:C,-ii,-bii---·"'····-'M";:t"···,·"- '-'----'------------NI!'i:AP---------ii7iiioiii;-----

D/lep,AI'S 
Stl'cmliulI1 

Stronti~lm 

Slyrcnt: 

Styt'ene 

S!.yn~n~ 

S~dhl\'~ 

Sulfate 

Sulfate 

Sttlfll1i.~ 

SuI f'j~tl: 

Stlifate 

Su1l1dc 

S\ll.fhl~ 

SltlWe-SOJ 

Stllfite·S03 

Solh)tcpp 

S\lrtlIlJ!,ants - MBAS 

T-Mllylmethylc,ther (TAME) 

[ttl-Butyl altoh()1 

t(!rl"Bu~y!b(~n7,cnc 

·rdnl.l,:h!oro~jhylenc (P",rchl()roel.hylc:nv) 

'relr~lch!t}n')e[hyltue (Pe]'chlowet!lylerte) 

Tetrcu::hlo]'oethy!eJ1(:: (Petchiotocthylt:::J1c) 

TN!' achl ol"ocl h y I cm~ (P~r ~',h 1 oro~~th y \cm~) 

Tel nlchlorqtl,h y knt (Pereh Iq roeth y l¢m;:) 

rctr:'lhydrol.l.~nl.n (THJ~') 

Tetryl (tl1ethy 1-2,4,6-[1' i n i trophen yJ t~ itt/I.m ine ) 

Thalliurn 

Th~l!i\l11l 

Thll.lliulrl. 

CA-()7)-()2(J-'I'A601,O)/ICP- Metal, 
MS 
[;PA 60JO 

EPA 8260 

OLM04.3-Exhihil: D 

SOMO 1.2 Exhibit T) 
Low·Mediulll 
VolnbksJGC-MS 

M\!I';l!~ 

Vniatile Ol'ganks 

Vol!ll'iie Ol'gartics 

Volm.i1/;'. Organic:) 

SOMO 1 ,;! E~hlbit l) Tn~c\: Vohnik Org.anic~ 
V(}\lltili::s;/GC-MS 
ASTM 0.5 J (i-Ill (kncnll Chel'l1iiitr;y 

ASTM D51ri-90 (]eT~eral Chemh'tt'Y 

EPA 300.0 General C;hcmlstry 

EPA 375.4 GenNal Ch\.mi~try 

l~PA 9()38 Genttttl Ch~Tllist!'y 

EPA 9056 Get\i)ral Cllemistl'Y 

EPA. 376.1 (~(;nerul Ch~~mist,ry 

SM 4,,00-$ E (18th (it::n"T'iII CheiTIisu·y 
Ed.)rnTR 
l'::PA :rl7.1 GCT1c;ml Chemistry 

SM .:l50()~S03 13 Genera! Cllcmistly 

EPA 8270 PC'Micid~s-H(~I·biC(de.,-pcrrs 

SM 5540 C G~ncral Cherni~try 

EPA 8260 VolatillS Organics 

EPA 8260 Volatile O!'g8nic~ 

f':,PA K2(;() V()iMilc' O!'gltl'lic~ 

'EPA (i24 V()IfT.tiie Organics 

,EPA 8260 Volatile Oll~atlk~ 

OLM04.3"Exilihit D Volatik Orgunic:; 

Se)MO].] Ex,lJiblt D V(J!ntikOrgl1.1.llcs 
l..\lw-Mt;:dillT'J) 
V(lil1tiies/GC-MS 
SOMO 1.2 Exhibit D TnlCt 
Vol(lti!e~!GCMS 

CA-202,08/GC-MS 

EPA 8330 

UA. ?OIl.7 

EPA 200.8 

EPA 6010 

Vol!It.ilc Organics 

VolMiie Organics 

E:-;,tfllnablc Org~inic;~ 

Melah; 

Met/'ils 

M,;.'wls 

Clients and Customers arc urged to verify the laborat(lI"Y's current certificatioll st.atus with 
the En"iI'OI",,"nt,,1 J.,abomtory Certification I'rogmm. Issue D:m': 7/1120.10 

NELAP 1117i2006 

NELAP 7/1/2(10) 

N,ELAP 7/112110J 

NEJ..AP 7/311/1004 

NELAI' 5!8J2009 

NELAP 5/8/2009 

NELAP 4/1WII07 

NELAP 4/17!l.OO7 

NI-'.I..Ai' 2/4/2001 

NELAI' 2/4/2002 

NELA]> 7/1/Z00:) 

NblAI' 7/112nn:.l 

NELA!' 2/4/21102 

NELAP '11712007 

NEL.AP Z/412(1)2 

NI'I.,AP 4117/2007 

NELAP 711J2(0) 

NELAP 5mrW05 

NEIAI' 5/8/2009 

NELAP 5/8/2009 

NFLAi' 7/11Z00:l 

NELAP m!2()1)2 

NFLA!' 7/1/2003 

NEI..AP 7/)012004 

NELAP 51Bn-OOI) 

NbLAP 5/812009 

NFLAI' 111712006 

NELAP 713012004 

NELAP 1.14120(\2 

NELAP 2/412002 

NELAP 71112()O) 

Expirution Date: 6/3012011 
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Att.chment '" Certificate #: .E87604·15, expiration date .Iune 30, 201 \, Thi, listing ofaccr.Jilcd 
"naly'es ,11<)"ld be used only when ".soc/"led with" valid ccrliticatc. 

Stat. L.boratory 11.): 1:8761)4 EPA Lnb Code: MEOOOl9 

1:87604 
Katahdin Analytical Services, Inc. 
600 Tcchn"logy Way 
SCal'bf)l'ough, ME (14074 
"Mutrii':","m'.'"'N'o~Ii':I,)()t.;l"j;le""W;l~te';~'·'"'''"'''.-.~".''".'-'.-~' .. '.".- .' ___ ', ___ '~_"_ .. ".'~.MM'" .. _",._~_' 

A""lyto Method/Tod, 
.,., __ .• ,.~,.,~"".,,","" ,,,,,",,.",.,,'w',',m~"" .. ~'""'", .... ,w',,,·""'.~'.'m',,""' •• """,.""."".~,, ',.,. ".,.,,,.~,,,.~.,,,,,.,,.""., .•• , 
Thallimn [::PA 6010 

Tha.llium lLMOS.:q:,\xhlbit 
D/ICI' .. AES 

Th1,lllium !LMO~.3"Ex!"!jhit DIJCP"MS 

ThiOr'l;:lzin (Zim')phos) EPA g:;a10 

ThOl'iurn EPA 200.8 

·l-in CA .. 6l8 .. ()I(El'A 
200.8)IICP·MS 

Tirl EPA 200,7 

Tin EPA 6010 

Titanium EPA 200.7 

Tit.~\nJ'um EPA 6010 

Tolut::ne EPA. 6,£.4 

ToiUcllt, EPA 8260 

Toluene OLM04J-Exhibit D 

Toiuen<'. SOMOI.2 Exhibit D 
Low"M~dium 
Volatiks/GC-MS 

Toll.I~~m~ SOMO 1.2 Exhibil' I) Tra~;c 
Volnt.iles/(;(.>MS 

·rotal colif"imns SM 9222 B 

·T()l~lI ~~y~lnid~ 1:,iPA 90) 2. 

Twtl hardness as CHC03 CA-(in-Ol(HPA 
200.~)lICFI-MS 

'']''()I!ll h!lrdr'le!iS as CM,'X")J EflA 13(],2 

Total hsrdncss a.s CaCOJ SM 2340C 

lo~\~l ni~rm~'-flitrit~ EPA 9056 
Total organic carbon EPA415.1 

''j\Jwl org(mic em-bon [I'll 9i160 

'J\mllllrg<lni" t[U"bo[) SM 5JIO B 

'1'ot<l1 PcUoknnl lTydfoc<tl'bons (TPH) f1PA 1664A 

Total l\:trokum Hydm~~arbon::: (TPl:.!) FJA'RO 

Toull Pc'roh~Uln Hydrol;arbon$ (TPH) TXIOO\ 
T~Jti~! phtf!(Jlits EPA 420.1 

Tt)h\! pheMlic~ EPA 9065 

Tot!ll rcsidu!ll chiorilll: SM 4500-Ci G 

r()t·;~L tlx"d, (md v(lhll:ik rc.~idll~ SM ZWI (; 

Tm:flphelle (Chl()ril"lated campherle) EPA 60S 

T()xl\phen~ (Chlorinated camphene) EPA goSI 

M~I.(\hI 

M~!:als 

Po::~,.icidc~-Hcrbicide!i-PCH\; 

Memh 

Mcll"\l~ 

M~U11~ 

Mt':tais 

Metals 

MNalt: 

Vohltik Org~mics 

Vr)l~tilc Org!1!1lcs 

V()lat,ile OI'ganlcs 

Volatile Ore;ani~~s 

Vollltil-: Orgllnj,,~ 

Microbiology 

GCllcnl1 (',:hcn,h;try 

Metah 

Celie!',}! Chemistry 

(i'cllcrlll Chemistry 

General Chenlimy 

O<;ncwl Ch<;,mif(]".ry 

Geller~ll Chen'lil>try 

Genera! Chemistry 

O~~llcfal Ch\~lllist'ry 

J::~xtr'wl.(lbk O!'g'lJlic~ 

ExlT!\ctl:lhl~ Org;:Hlit:s 

Genenll Chcmi5itry 

(:;cm~rll[ Chemistry 

Cieneral Chcmi~I'ry 

Oe!'ltn}1 ChCl'l"listr'Y 

P(!SlicidC"s"Hcl'bicidcs-P(~HTs 

Pcsti()1(ks-H(irlliddc5-PCH's 

Clients and Customers arc. urged to verify the laboratory's current ccrlm<ation sl.tus with 
the. Environmentlll L"borat:()ry Ce,-tirie"tion I'rog'·am. Issue DlltC: 7/1/2010 

(207) 874·2400 

NCI ... Ai' Il/7lZ006 

NELAP I t /7/2 f.)()(, 

NELAP 7f.I12003 

NELAll 2/411.002 

NELAP ltrJI2006 

NELAP 2/412002 

NLI..AI' 7/)O/lOO4 

NFI.Ai' Z/4IZ002 

NELAP 7/)Or2004 

NELilP 214/2002 

NELAP 7/112003 

NELAP 7/JII/7.004 

NE!',AP .l/SIZOO') 

NELAP 5/812009 

NELAP 7/:l012004 

NELAP 711(2003 

NELAP 11171200(' 

NFJ..AP "WI/107 

NELAP 9/412007 

Nr:~LA.P 711 12003 

NELAP 21412002 

NELAI' 7fl1200] 

NFLAI' 4/17/2(11)7 

NELAP 214/2002 

NELAP 711 12(0) 

NFLAP 9i4nOO7 

NU.IIP 214/2002 

NELAP 7/1(2003 

NFLA!' 91412007 

NELAI' 4n612002 

NELAP 2/4(1002-

NELAP 711 12003 
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Attachment to Certificate #: '"87604.15, expiration d.te ,1une 30, 2011. This listing of accredited 
ana lyles should be "scd only when ",so<iated with. valid <.rtificn!.: 

StOlt. Lllbol'Htory 11): ,"87604 

E87604 
Katahdin AlHIlydcul Service" Inc, 
600 Technology Way 
Scarb()I'()ugh, ME ()4i)74 
Ii1';;i;T,,"··' i\i;;;;:p,;iiibleW;iiej;--

EPA Lab Code.: MIWOOl9 (207) 874·2400 

Ce,(Ifl"U"," 
Analytc Method/Tech C~tegory TYI-)(! 1';1'1'<<11.0 IJ"te 

m_,","".,''''"'W''''"'''''~'"''m_"''"~'·N=,'' """"'"""""" 
OLM04.3-Ex,hihit D 

"·""._"""."m".~"'~'.u",""",., .. "".",·"_~,_,,,","·W."·".,'" ._, .. "w'''.~, .• -"'",." .... 
Tllxaphenc (Chlorinfl~eJ L:z.lrnphen~) -i:;estic;&;.s-;lieri)-icT(ks~!}(ir·;;-----·---·"--NTTAf'·".'~m ... '" '''''"'''''''"'''''M;i;3'()72'(')(J~I~' 

Toxaphene (Chlorinal.ed cmnphe!tt:) 

tr'lfl~-l ,2-f)ichlorocthykne 

u·am-I,2 .. Dich!oroethylct'le 

trans· I ,2· Dichlowt:thy!ene 

tr!:lfls-l )-Dkh!orot)thy!ene 

tm,l!;l- 1. ,3-r)k:h!OH)propyten~ 

tr'm.~-I )-Dichl~JT()pr(JP,.kl'!e· 

t1'ans~! ,J,Dkh!ol·opl'opylenc. 

Wms·! .3"Di~~hJ(\rop!"OpyJ~~m~ 

ITan~-! >3-\'.)i~hl(l)"()propyl~ne 

lmns-I.4-Dkhlor()-2-h\lt.en~ 

Tri{)hlqrq~~:helle crrkh!(lmethy!tl"l~) 

TdchlO1"o~[hcl"lc (Trichlmoethylcnc) 

'fj·ithlurocthene (TI'ichlomethylcne) 

Tl"ich!oroethcnc (Trichlo["()("'.thylenc) 

'!"'rkhlordlu()rometham: 

Ttichlototluol'()md!uUl0 

Tr\chl()rotluoroln~·th~l.lle 

'rr ich Ion) Jl \I,)n)m(~t!w.l\~ 

Trkh!orotluof()nH~thanc 

l\lrbidity 

T~lrhidHy 

Uranium 

Vanadium 

VM!~1diull'l 

V,l.llf\uitun 

SOM01.2 Ih(hibi[ D 
Pesticides/OC·ECD 
EPA 624 

EPA 8260 

OLM04.3~Exhjhit D 

SOMO 1.2 Exhibit 1) 
Low~Mcdillm 

VOI!lhlc::;/CJC-MS 
SOMO 1 ,2 Exhibit [) Trace 
Voiatile:.l/C)C·MS 
E~PA 624 

EPA 82(j() 

OLM04J~Exhiblt D 

SOMOU Exhibit \l 
Low-Medili!l) 
Volatilcs/Oc'>MS 
SOM01.2 Exhibil D'T'mce 
Vol<.itiles!CiC·MS 
EPA 8260 

EPA 624 

EPA 8260 

OLM()tJ 3"Exhibi! f.) 

SOMIII.2 Exhlbi, D 
l .. ow-Mt::dium 
V()II:l'(ile~/nC~MS 

SOMO 1.2 Exhibit D Trace 
Volatilcs/GC·MS 
'EPA 624 

EPA. 8260 

()LM04.3-Exhibit D 

SOMOl.2 Exhihit D 
J..Qw-M~di1.~m 
V(JI<l.tile~/O(>MS 

SOMO 1..2 hxhibit D TI'!lcc 
Volatiles/OC\MS 
EPA 180.l 

SM2LlOB 

I:'?A t()(J,i 

EPA 200.1 

EPA 211(l.~ 

EPA 60!O 

Pc~;ticides~I'lcrbiddc5-PCH's 

VolaH!c Organics 

VOl11til", ()rg!lnl(';.5 

Voli1tik ()rgal'lics 

V()Jatik~ Oq~1\ni(.::~ 

Volatile C)fganil~s 

Volatile Organi{\s 

Vo!ntlic ()rgani~\5 

Vohllile Organi(;~ 

Voi<llile Organics 

Volatile Organics 

Volati!e Org!1l1ics 

VolO:1tilc Org1mics 

Vo1~11.ik Orgllllic$ 

YoJl.llik Orgfll"lic$ 

Volatile OJ'ganics 

Volatile Orgll.ni(:s 

VI)!f.IIllc Org~lllic.~ 

YoliJti\t;: ()rg'II'lic~ 

Vol.l1i1(~ Organi(.:s 

V(Jilltik Org!lnit.:~ 

Volatile Organics 

GCl1cml ('hembtry 

(J1:"11~ra! Ch~mi:>try 

Meta!s 

Metal~ 

MC(l~ls 

Met!!!:> 

Clients and Customers arc urged to verify the laboratory's cUI-rent c.ertific.ation shltus with 
the Environmental Labor.tory CcrHlic.tloll Program. Issue nllU: 7/112010 

NELAP 518120()9 

NF:l.,AP 214/2002 

NELAP 7111211113 

NELAP mOIZll(H 

NELAP 5/~/2()O9 

NHCAI' llRI2009 

NE) .. AP 2/4/2002 

NELAP 7fI12()03 

NEiI..AP 7/30/2004 

NFLAP 51S12009 

NELAP 518120119 

NELAP 711/2003 

NELAP 2/4/2007, 

NE.LAP 7/11Z00J 

N.ELAP 7/JO/2(1(14 

NELAI' l/S/20U" 

NELAP 51812009 

NELI\P mm)02 

N.EI.AI' 711m10:) 

NELAP 71J0120lH 

WIn .• AF 51812(11)9 

NEl..AP \/812009 

NELAP ::?.I4i.7.0f)2 

NELAP 2/4/20()2 

NFJ.AP 21412002 

NEiAP 21412002 

NELAP 114/2002 

Nfl.Ai' 71l12110J 

,""piration f).t.: 6130/2011 
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Attachmen! to Certificate #: £87604-15, expirlltioll dalc ,June 30, 2011. Thi, listing of "ce,'cdited 
,,,,.Iyles should be used only when as'ociated with a valid certlfkat", 

Stllte IAlbol'a'ory 10: E87604 

£87604 
KlItllhdln Analytical Services, In,,, 
600 Technology Way 
SCIlrborongh, ME 04074 

EI' A Lab Code: MEOOOl9 (207) 874·24()O 

Motrix,--N',ij:j';i"iiiii'i.W;;-i;;i:---- """"-------------------------------------------------------------,,-.,,-.... --- """-""'''',,'',,-,.,-
Certification 

Analyte Method/Tech Category TYI). En."live Uote 
v;;;;a;i;o;;;--------------------'-"'--'-'------------i:'I',:;,::-,;ij20---.. -------------Me,,;I~,--------- ------------------'Hi:Tt:F '-,·,-------:274i2002"------' 

Vanadium 

Vanadium 

Vinyl a~~ctaW 

Vinyl chlorld~ 

Vinyl chloride 

Vil'lyl chl()l'id~, 

Yin~·l ~~hlor(de-

Xylene (total) 

Xylene (total) 

Xyknc (t.otal) 

Zil'lc 

Zim~ 

linc 

Zinc 

Zinc 

ZirlC 

lLM05.3~Exl1ibit 

DIICP-AES 
I'LM05.3-Exhibit D/ICp·MS 

EPA 8260 

EPA 624 

t:1) i\ 2260 

Ol.M04.3~Ex.hibit D 

SOMO I ,2 Exhibit n 
J...ow-M~diLlm 
Vo!atilc.s/GC·MS 
SOMO 1.2 Exhibit I) Trace 
Vo!t-It,ilcs/GC"MS 
r:PA 624 

EPA R260 

OLM(l4)-Fxh,b,( [) 

EPA 200.7 

EPA 2110,8 

EPA6010 

EPA 6020 

ILM05.3",Exhibit 
IlIICl'-MiS 
!LM05.3"Exhibit D/ICP~MS 

M.eW!,,'; 

Metals 

Y()ll.\tll~~ Org,ml(;;; 

VolfitiJc ()I"g(.\nic~ 

Volulile Org~,l\ks 

Volatile Orgm\ics 

V()!ilt(!t (JrgJ-lnic!> 

Volatile Organics 

Vollltilc Organics 

Voll:ltik Org:(lJlic;~ 

V{Jlati!~ OrgL\rlk~ 

M.etals 

M~~t~ll~ 

MC~!1Ii; 

Metals 

Mctills 

M~\tals 

Clients and Cuslomers a,'c "rged 10 verify the laboralory's currenl certification status with 
the Enviroll""",!al Laboratory Certification Program, IsslIe nnte: 7/1I2010 

NELAP 1117(2006 

N'F;LAP 1117(2006 

NELAP 71l12(0) 

NELAP 2/412002 

NE':]".AP 7/1/100] 

NELAP 7/30/20()4 

NELAP 5J8J:W09 

NEI..AP 5!8f2()09 

NI::\,.AP 4/2612002 

NELAP 7/lI200) 

NEf.AP 7/J0I)(I!)4 

NELAP 21<112002 

NELAP U4!2aOZ 

NFLAI' 711/l01l:, 

NELAP 214120112 

NELAP 11/7/2006 

NELAP 1117(2006 

Exph'atioll Date: 613012011 
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Att."hment to Ce.rtific..te #: E87604-15, ex.llinl!ion date .June 30, 2011. This listing ofaccrcdiled 
anulytes should be ,,"cd only wh~" u"ociuted with. valid ce"tll1c.le. 

Stolte Lllborotory 11): E87604 

E87(i04 
Katahdin An.lytkal Services, Inc. 
600 Tcchnnlogy Way 
Sca!'!Hlrough, ME (14074 

ItPA Lab Code: MEOOOl9 

"MIl'tl:I\::·''''·'"·'·'·'s()Ii'(ra"ild'·''ch'c'~l"i'cal''"f\Ia'te~':'ia~fs"·"''''w.'''~'' ",',"'.','"","","",m'_'."',. __ ·,_,o __ ._. ___ •• __ .• _____ -.--------------.-.---------------,----

Analyte 

1, I, J ,2·Tctl'achlofoeIhane 

1 \ 1.I-TrkllhHol:th<.1!11: 

I" I, J -'rrkhlofoctlul!1c 

I ,J, i-TrkhIOI'(JtlhaI'le 

I" I, 'I ~Ttichl{)t'()~.th'u1e 

'], I ,2,2·'-relrachlo!'Oethan~ 

1,1,.2,.2."·I'ctrachloroethanc 

I, I ,2.1-Tcln-l.cblorocthm1~ 

I, I ,t-·!"ri"hll.lro-I )).-triflu()roetillll"!c 

I, 1 ,2wTl"ichloro~ I ,2,2·tritluomctharlt;) 

I, I ,;:!-·fril:hlorocthaI1¢ 

I, I )-Trichl()rDcthai'lc 

I, I ,2"Trkhloroctll(111C 

1.I-DkIJJoroCI"lH\ll\~ 

I, 1"J)iL7hlow~lhi:!ll~ 

I,I-Dichloroethanc 

i.l-Di'hlo)"Qcth!H'W' 

1,I·Dich!ofocthy!<;nc 

1,I-DiChlmoetbylcllc 

1,I-Dichloroc[)lylcnC' 

I! j·,Di<:hlo[()i:thylt'lll: 

I, J ~J)ichl(lr(')propen~ 

1 ,2)-Trichlo['()bt~ltlt.ene 

Methodl'l"ech 

EPA 8260 

OLM()4,3-Exhibi\ D 

SOMOI.2 Exhibh D 
Low-Mt:dium 
Volatii(':S/OC"M.S 

Ciltegory 

Volatile Orgallj(\s 

SOMOl.2 Exhibit D Tl'aee Volatile Org~njc5 
V()111t'il~slGC'-MS 

EPA H260 Volill'Hc Organk~ 

OLM04.:\,",Exhibit 1) VolHtil~~ Oq;P,\.!'liGS 

SOMO I ,2 f':l>:hihit l) Vo\llti\e Ol·g'll'!ics 
1...(lw-MedillH'l 
Volalilcs/OC~MS 

SOMO 1.2 Exhibit D TI'acc Volatile OrgHnii::s 
Yolalilcs/OC>MS 
OLM04.3-Exhibi[ D Volatile Organics 

SC)MO 1.2 Exhihit D Volatih:: Or.;p:lniG~ 
Lo\ ... '-Mcdil,)m 
Vol(!liles/G'C-MS 
SOM(ll ,2 Exhibil. D ·}'mCc 

Volati!es/GC"MS 
EPA 8260 

OLM04.J"Exhibit D 

SOlvlOl.2 Exhibit!) 
!,,(')w-Medi\lfn 
V,)latiles/GCMMS 
SOMOI ,2 ,Exhibit [) Tl'ace 
Volatiles/OGMS 
EPA $260 

OLM04.3"Exnibit D 

SOMOI ,2 Exhibit l) 
l..ow-Mcd\l.lfI1 
Volt\tilcs,/GC>MS 
SOMO I ,2 Exhibi~ !) Trilce 
V()!fitilc~/(lC-M.S 

bl'A $2()() 

CH"M04.J"Iixilibit D 

SOMO 1.2 Exbibit D 
1 .. ow-McdiulTl 
V()I~'!tiles/G(>MS 

SUMO 1,2 Exhibil D Tf!'lCt 

V()!atiles/GC~M.s 

EPA 8260 

EPA 8260 

Volttti!e Ol'ganit~s 

Volatile Organics 

Voladk Or~!:;'U1ii\S 

Vol"llik Orgill'lies 

Volalile Orgfmi~~s 

Volatile OJ'gal1ics 

VOhltil\:.' OrgHnic~ 

Vl)]tnik Organics 

Volatile Organics 

Volatile Organics 

Volatile Organk~ 

Yl.1lmik Org~~llit.:s 

Volatile Organics 

Volatile Org~nics 

Yl.11(.lt.ik Org!!.llics 

Clients .lId ell,ton",,', arc urged to verify the labo,·atory'S curn",! c."Wk."tion status with 
the Environment,,1 Labo ... tory Cerlillc,\tlon P"ogmm. Issue Oute: 7/1/2010 

Ccnii1c~ttion 
Type ~~ffective Dnte 

''''"'''.,-,~-,.,--,-.--------------------.'----.-.----.-,--

NELAP 21412002 

NELAP ZI4/;,ili12 

NI'.lAI' 7/,l0(2(11)4 

NE.LAP 51812009 

NEl..AP S/RIlOll9 

NELAP Z/4IJOIU 

NEn.AP 7I:1011.OO4 

NH,AI' 51BI201l9 

NELAP 118/201l'! 

NEI...AP 1/J()120114 

NELAI' 1/8WJII9 

NI'LAP SISI1O()9 

NELAP 214120()2 

NELAP 7/J()/ZOO4 

NfLAI' 51812009 

NELAP 518/2009 

NEI.AP 2/4/2002 

NEl,AP 7l;W/20(l4 

NELAl' lI812()09 

NELAP 1/8/20()9 

NELAP 21412()()2 

NI,:LAP 7/3012004 

NELAP 51812009 

NELAP 518/2009 

NELAP 21412()()2 

NEI..AP :?MllOO']. 

Exp;".tiOl1 I)alt" 6/30/2011 
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Attaohmcnt to Certifk.te #: E87604-15, expiration date June 30, 2011. This listing of acoredited 
,,, .. lyles should b" used ollly when .ssociated with. v.lid ,,.,·tifieate. 

Stllte LabOI'II!''''Y Ill' E87604 

1087604 
Katahdin An.lytical Scrvkcs, Inc. 
600 Technology W"y 

EPA Lab Code: MEOOOl9 (207) 874·2400 

5~~I:~?_~,,~~g!'2.~E __ ~T~ ____________ . ___________ . __ . ___ . __ . ___ ._ .. __ ... ____ . _______ . ____ ._. __ . ____ . ___ ._._ .. __ ............. _. _____ ._ .. __ ._._ 
M.ttix.: Solid and ClH'lIIical Matorials 

,. "~"","" .. "" ... ,.,, ,." '"~''" ..• -,.,-., .. -.. ---.-, ... -.-.--. 
! ,2,J-Trich!{)rqn~nlent;! 

1,2J-TrichlorobcJlz,cni: 

1,:1.J·lrichloropropanc 

I ,2,4,5-Tctr1U,;hj~Jl"i)b~nz.~l'Ie 

1.2,4"Trithlot'f.Jb('.tlJ.tl!C 

I ,2,4-Trichl/)robGnl~n~ 

I ),4-'I·ric;,hlor(1bt:nl,(;'n~ 

I ,2,4-'1'1 ichl{)J'()b~l11:el1c 

1 ,2·Dlbn.Hno,,3·'l~hlo!'Opmpant (DBCP) 

I ,2·DibwlllOw3"chll)l"opropnne (DBC'P) 

I ';'-Dibronlo-3·chJoropropmw (DBCP) 

Method/Tech 

SOMOI.2 .Cxhilllt /) 
L()w-Me.diult) 
VoIMUes/CiC~MS 

Category 

Voliltik Org'lfli"s 

SOM01.2 Exhibit D T!'<tce Volatik~ Organks 
YolaCil(~s/GC-MS 

EPA 8260 Volatik~ Organics 

EPAl{270 Extract.able Org~mi~s 

F:;PA 8260 Vo!iHile. Orgt1nics 

EF'A R270 r::xtl"a~:tablc Orglln)i.iS 

OLM()4.3-[:xhibi! I) Volatile Org~lnj(,:s 

SOMOI ,4 Ex.hibit!) V<',llali\e Org,<I!'li(;s 
I..(Jw-Mcdium 
Vo!atiles/GC"MS 
SOM(J 1.2 Exhibit D Tn:u.:e 
Volatiles/GC,MS 
EPA 8260 

r::PA 8260 

OLM04,J··Exhihit D 

SOMOl.2 E,x,hibit D 
L()w"M~dium 
V()lldile$/(~C~~S 

V~)I1l.(ile OrganiC:'> 

Volatill? Ol'gani(:s 

Volatil(: Organi(:s 

Y()!ati1(~ Orglllljcs 

1,2~Dibf()]"11().3-(;hlj)n)pr()pali~ (DH(~V) (with SIM) SOMOt.2 Exhibit D Tn\.c~ Vt)!(I\ile Oq!,anics 
VnlatileslCK>MS 

I ,2·Di\}l'o]l')oethllllt (EDB, Elhy!(!ne dibr(lmid~,) EPA g2(:J() Volatile ()rg<ll1ic~ 

12 .. Dibmmoe,tha11e (EDB, Et!1ylcrle dibJ'Omide) OLM04,]"Exhibi[' D Volatile Organics 

Vo!a.!.th: Oq.wniGs 1.7.-j)ibr()!llO~I'hal1c (EDB. blllykn .. : dibromidc) SOMOI.2 fixllibit D 
Low-M~dium 
Volatlles/OC·MS 

1 ,2-Dibmrl"wethM(; (EDB. ElhY!l~IlC diliromide) 
(with ~nM) 
I ,2~Dh,;:hlorobenz~~nC' 

t ,1-Didlli,lfl:)btnz(!n(;: 

1 ,2~f)i(;hkJ!'t'.Jber\'1.el·lt 

I ,2~Dichl()roben:7.cne 

1.;H)klllorodham~ 

1,1-DichIQfOcllutlw 

I ,2~Dkh!otoethalle 

SOM01.2 Exhibil D Tr<H:;~, 
VOli:ltilc:1/OC:-MS 
EPA B260 

fYA N270 

OLM04,3-E>.:hibit D 

SOMOI.2 Exhibit D 
Low"Mcdium 
V ()I~u:ilc,~/(JC-MS 
SOMOl ,2 Gx,bibit D Tn\~:c 
VoIU1.iltS/GC-MS 
EPA. 82.60 

OLM(t4:J-C,h,bi,il 

S()MO I ,2 ExhiM D 
Lo\v·Medil\nl 
VolajikdGC-MS 

Volatile Organic~ 

Yolntilc Org~lllics 

Volatll\." Ol'ganics 

Volatile Organi(,s 

Volatile Ol'ganies 

l ,2· Didlloroe!,hl.1llc SOMOI ,2 Ex,hibit D Tn1C\~ VOlf1.tik Orga-l1ks 
Vol!:l(,ik:-;lO(>lvIS 

Clicrits and Customers al'e, ul'ged to verify the laboratory's current certification status with 
the ElIv;"ollmcntal Laboratory Cc,·tlficationl'rogralll. Issue Date: 71112010 

Cc)·t'ific~ltiOU 
TYIH! J~ff(;l~~tivc DI~tt,) 

.. ~'~.'." ".,-" .. ,,'~"'""". "",'"","".~'M',"~""',''' ... '''''',."N''.'".~'' .• '.M·','' __ ,. 
NFlAi' SlX111)(t9 

NELAP IIB/1.009 

NF;JAP 214/1,(102 

NELAP 2/4/2()O2 

NnLAP 2/411002 

NEI..AP 2/4/21)02 

NELAP 7/:l0/1.O04 

NFLA!' 5/8/21)09 

NEJ...,A"P 51812009 

NELAP 2/4/2002 

NELAP :1/4/2.(1)1 

NELAf' 7/.)0(21)04 

NELAP 5/8/2009 

NELAP 5/812009 

NELA!' 2/4/2002 

NFL.Ai' JIJ012()()4 

NELAP 51S1200'! 

Nf'I.A.1' S/~/?(J09 

NELAP 21412002 

NELAP 2./412002 

NELAP 7I:l0120()4 

NFI.AI' .'5/S/2009 

NELAP 5/8120119 

NELAP )14/2002 

NEl..A.P 7/3011004 

Nlil.AI' ,181201)9 

NELAP 5/8/2009 

Expiration Oate, 613012011 
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AUachme"t to Certificate #, 1<:87604-15, expiration dale .June 30, 2011. This Hstlng of a<.credited 
.,,"lytes should be used only when .,soeluted with. vaHd cCl'tirk"te, 

Sta .. L.bo,'.tory II): E87604 

E87604 
Katahdin Analytical Services, Inc, 
(iOO Technology Way 
Scarborough, ME 04074 
Milti:r",--'s,;ji,ii\il([i'-:i;;;;iiI;:;;ri\1,;i.;:;;'is---

EPA Lab Code: MEOOOl9 (207) 874-2400 

Certifkation 
Annlyte Meth()d/To.eil 

_· _________ ···_'_"'_'''''' • .w.'·.''''~''·'''''''w'·"_m~_'' "''''',''~',"'''''",,"''''''"''n''','' .m'"M',m,,~"'''''"''','',''''''.m''.''''"m'N"''~ 
." ~"'_~,~~~~,~~~,~~~,~""""'.~,_, ..• _ ..• _ .••.. _. _____ ..• _._. ______ ._~~~~_. __ .• _____ ., __ ~I~ ff~~c tiv e D 11 t e 

1 ,2"'Dichloj'(Jpr(Jr)~lJ'!e EPA I:W:iO Volillile O!'g:,~nics NELAP 2/4/200;: 

j,2.-Dic.hloropropanc OLM04.J"E;.;hihit D 

1.2-Di(;hJoropropam~ 

I ,.2,"Diphenyl liyJritZ!nt\ 

1,J !5-Trim~thylb~nl<:ne 

I ,3,5"Trinilmbt:':!lZelle (I ,,3,5-TNH) 

l.3.5~Trinitrob{\nzcne (1 ,3,5~TNB) 

I )-(')it:hloT\)!:J~nzcl1e 

I ,3~[)ichloj'()bt;)rlz~,rh:~ 

1,,3,.Dichlnt'ObenJ'J::me 

1.3-Dichlorobcnze-nc 

1,3-()i~hlorohi;n7,ell~~ 

I ,3"Di~~hloropIOpam~ 

I ,3-J)illit!"()hert:(!;:n~ (I ,3-f)NH) 

I ,J-Dinirroberlzene (I ,:3-r.'lNB) 

\ ,4"'[)ich\()f(\beJ)zel!l:~ 

1,4"Dicll\oJ'ohcnl1.c:nc 

i,4-Didllorobcn{',cne 

1. ,4-0ichlorobcm:cne 

l.,~-Dil,:hlorobenzcnc 

1.4-J.)io((~lni; (1 ,4-Dkl',hylcllc,o;.;idc) 

i ,4-Dio.'\.<UIC, (i A·Diethykl)00x,ide) 

1,4-DiOXl:lIlC (1.4-Djclllylcn~oxiJ~) (whho\!t SIM) 

1/l-N1!.pht.boquinone 

I ,4~PheJi.y]l;)!ledi!lllline 

! ~Naphthylal'ninl,) 

2,2'J.3'AA',5,5'.{i-NollHchlorobiphcnyl (HZ lJ)6) 

J,,?'/.3.3'A.4',5,6-0~~\'\chl(l[ohirhcn)'l (l~Z 1(5) 

2,2\J,3':.4,4',,5.J:.l't:~pt'lch\()r()hil)henyl (nz 170) 

SOMOI.2 Exhibit D 
l.ow-M~{,li\l\ll 
V(llatiles/(iC"MS 
SOMO I ,2 Exhibit l) 'rrl{c~ 
VO\'ltiles/CJC-MS 
E1J A 8270 

!":PA 82.6(1 

EPA g1'lO 

EPA 8330 

EPA 82.6() 

EPA 8270 

OL.M04.3"Ex:,hibit D 

SOMOI.2 Exhibit D 
Lmv-Mcdium 
\'Oi;-ltjled(JC-MS 

SOMOl.2 Exhibit D lr~I\;c 
Volnj:lIGti/OC-MS 
E[lA 8260 

F'l'>A R2"!O 

EPA 8330 

EPA 8260 

EPA 8270 

OLM043~E;.:Il(bH, D 

SOMOI.7. F.,oibi, I) 
I,.(l\'ol-Mediltlt\ 
V(lll'll',jlcs/OC-MS 
SOMO.l.2 l::xllibit. D Tr~lCC 
YoIUlile~/GC-MS 

EPA il60 

S()l\m 1.2 Exhibil D 
Low·,Mcdiu!ll 
VOIl:ltil~s/(JC-MS 

SOMOl,;;!, t:xhibit D Trlicc 
Vt)lmile~/(;C-MS 

EPA 821(J 

EPA 8270 

EPA IU70 

[PA 8082 

EPA 8032 

EPA 8.082 

Volatile Organics 

Volatile Organii:s 

Volatile ()rgtlilks 

Extt'(lct1lble ()l'gill'lics 

Yol\lt.!!~, Org<~Hic~ 

Extractable C)J'g!l!'lic~ 

P):tmc-t."lbJc Org;:tnics 

VohlJ:i!c OrgMni8~ 

E.xtl·flcHlble Organics 

V~)latilc Organics 

vor~\t:ilc Org~ll1i(,;~ 

Voilltil~ Or!;<l.li.ics 

VOI(llih: Org:''lni(,!~ 

Extrat',tah!e Organics 

Extractable Ol'ganic~ 

Volatile Organics 

Ext!'ar.u)ok Org1ulics 

Voh\tilt OrganiCS 

VOlf\t.ik 01"gtl.r'l(CS 

Vdntile Orgllnics 

Volatile Orw\nics 

Vo!atik Organks 

EXir(!ctable Otgl)!lic~ 

Extnwtabl~~, OrgOlI11cs 

L),(raGtt\ok Org*\niGS 

Pe..~ti c i de..~-I'Je rb i c ides "PCB's 

Pcstic j d(','s" J 'Terh icid~':s~ PCB' ~ 

Pes U ~~i (!C$~ H ~~rb) (; i J~~s-PC H I!( 

Clients and Customer. nrc urged to verify the laborat.ory's current ce,<tincotion sIll Ius with 
the Ellviromllcnllli Labo .... t.ory Certification !' .. og.'am. I.,sue Date: 711/2010 

NUN 

NELAP 

NELAP 

NEtAP 
NELAP 

NEJ..AP 

N'f.~LAP 

NELAP 

NELAP 

Nl'l.AP 

NELAP 

NELAI' 

NELAP 
NE:LAP 

NELAI' 

NELAP 

NELAI' 
NELAP 

NELAP 

NELAP 

NELAP 
NFLAP 

NELAP 

NtiLAP 

Nl'LAP 

NELAI' 

NI':LAf' 

NFLAP 

NELAI' 

71:)(JI2(1fH 

l/HI2009 

2/1117.002 

2!412002 

"'4121)02 

7/30120()4 

2/412002 

214.11002 

7I)OI10()4 

5/812009 

51812009 

2/412002 

<11161Z(1)2 

7t:.lO/l1)04 

214/21)02 

21412002 

71)012004 

.\/812(1)9 

5/S12009 

4126nOQ,;?, 

S1S/200;! 

51811009 

21'1"00', 

2/412002 

214/2(J02 

1130/20()4 

.118120119 

7130/21104 

Expiration I)ate: 1iI3012011 
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Attachment to C<,rtlfleatc #: E87604,15, .<plm!io" !lnte June JO, 2011. This listing ol'!.ec,·edited 
"nalytcs should b" usod ollly when .ssod.ted with" valid certificate, 

St.te LlIboroto'y W, E87604 

E87604 
K"f .• hdin Analytical Services, Inc, 
(iOO Technology WilY 
S."rbo,'ollgh, ME 04074 

.EPA ,Lllb Code: MEOOO.19 

-M~;.t):fx-:.----'-.-'Solf(ra.;1.(r(~il-c-n1"icaT1Vr;ltei:Eii"s".----'---.............. _,_,_._." .. "_, ... ,."."'~.',' __ M"·'""'''''M''~'"~',''"·'''''''""m'~ 

(207) 814·240() 

Cert'lfk:ltion 
Analy1.e M.cthod/T~~ch Cnh~gol·Y Type leffective Date 
·r5,~'j~j~:~Cili~}f~~~i;chl()r(i·bi·~lT;;;)lYT(1~~XTf3r----·---·--·j~IjA-&58r-··-~-·····-·----··-'''"''·~'·_·''m·"1;~;;·ti·;;;·d;·~-:'·j'".I~'ti;Tc'id'~s~·i)·(·:;'i3'~------·---·--·---NEJ.Alj---·-··-···--·-----SI&il()09"--··-------. 

2,2\3,4,41,5S-Hep!ut)hl()r~Jhirhej"lyl (HZ 180) EPII 8082 Pe~;tk.ides"Herbicide.s,·PCB's NE,LAI' 71:)01201)4 

2,2\3A,4',s\6-H:cpl.achlori)biphenyl (lV, 183) EPA 8082 Pcsti ci des· f·f t.wh i Ci i (j~.s" PCB's NFl.AP 71:l01l004 

2,2' ,3.4,4' ,5'·Hexadllorobiphcnyl (131.. 138) EPA 80S2 Pi.~st"i i.~ ides" H.crb i c j ~i~s-f'CH IS NELAP 7/30/2004 

2,2',3A,4',6,6'"J:lel'lachlo!obiplwnyl (BZ 184) EPA 8082 PC5tic1dcs-H~~rbiddcs-PCBt~ NELAP 5/8(2009 

2,2'.3A'.5,S',6~Hepli:whlo[()biphcnyl (HZ 187) EPA 8081. PC!;iOcidl:·!:i-H~·rbk.idt~-PCHls NELAP 7131117.(11)4 

2.2'),4,,')'-P¢rlt\l.dll~lrobiph~n)'1 (BZ 87) miA R082 Pcsti ci des"I-Iel'b i G ides-PCB's NUAP 713012004 

2,2',3,S'"Tet]'(lChlot"nbiphellyl (HZ 44) EPA 8082 P(:stjdd\'::s·H(~rbir;.'·idt;!:i-PC'Hls NELAP 7130/2004 

2,2' ,4.4', S.5',·HcxlIchlol'()biphcnyl (BZ 1~3) EPA 80S2 Pcsticid!,':~-H(;rbi~i(k~-PCB's NEU.A.P 7/311/20114 

1.2'/I>~:l51-P(.';fll:llcl11orobiph(:my\ (HZ 1 () I) HI:JA ilOli2 Pc.slicides··IIt':l'bleidesMPCB's NEI.AP mOllOO4 

2,2'A:S'-'relr<lchlnrobipbcrlyl (HZ 49) EPA S082 PestiddC"$·Hcrbidd~~s-PCB's NE':LAP S/S/2.009 

2,2',5,5'""I\~tr~H/hl()l"ob(phcny! (Bl 52) EPA 80SZ P{;:~ti~.ide$-Hcrbjddts-PC[j's NELAP 7130IZ()(l4 

1,l"5-Trkh!Notliphcnyl (BZ 18) CPA 8082 Pe st i ci des··l·1 trhi ci d~s· PCB's NFIAP 1130/1004 

2,2~Dich!()I'(.)prop~ne EPA 8260 Volati!e Org*-lnics NELAP 21417002 

2.J,3',4,4',5,5'·!-leptll(\h!orobiphcnyl (l3Z 189) EPA 80SZ P .. !>t"idd~~~-Herbiddt:!i~PCB's NE.LAP 5M~OI)<) 

2,3.31,4,41, 5~H.ex.aG"I()[obipht:nyl (BZ 156) EPA g082 Pc stici des ·l·\el'b i c j des- PC B 's N!:~LA.P 51S1200<) 

't.,],3',4.4'S-Hc:(.11.c::hli)rqbiphe.]"\yl (HZ l$7) EPA 8082 Pcs!icides"Hcrl)"lcid~~5"PCB's NELAP SIB/2009 

2,3,3J,4A'~[.\~liUldlltlmbiphctlyl (HZ 1(5) EPA 8082 Pctl\(cidc·s-Hcr!)kide.~-PCB'!; NEEAI' 5iSl2()09 

2JL,4,4',5,5'uI-h.':)Hlchlmobit]h~\nyl (13l 167) EPA 8082 Pt:s(!cjdl,':.':1-Hcrbi~~ide:;-PCB's NELAP 5/8121)09 

.2,3A.4',5~r\\ntachlorobiphcllyl (131, 114) Pi'A B08? Pe~ticide::;-Hei"bicjdes·,PCB's NELAP l18rlOO,) 

2L3',4.4'"5·1\~nt/1.chlorobjph~myl (H7.. ! l8) rJ'A 8082 PeS Ci ci des •. [ .I crb i citIes· PCB's NH.AP 5/812009 

2,3'AA',.s'-Pellt'lchll,ll'nbiphenyl (Bl. 123) EPA 80S2 I~c:st i ~~ i des-H.erbi G( dl:s-PC B I ~ NELAI' 5lHiZI)09 

2,3',4,41-Tttrachlol'obiphetl)d (13Z 66) EPA 8082 P~sIJdd\.:"s-J~lerbkid~·:i-PCBls NELAP 713()12004 

2,J,4,6"Tctfach!()ropllt::nll! EPA !G70 EX~r!lt::lll.bJt. Org!ll"llCS NEJ..AP 214/21)1)2 

~!.3 L 4,6- 'l' c (.ra(.;bl orophe no \ SOMOI.2 Exhibit D Extra(:t.abh.~ OJ"gllnks NELAP 5/8/2009 
Semiv()Jatih~s/GC"M$ 

2.4.4'-Tri(:h\orobipI1l;myl (HZ 28) EPA 81)82 Pcslicid(!s"Hcrbicides·PCH';-; NELAP 5/812009 

2,4,5-T EPASlll Pcstjcidc~·Hcrblcidc!:i-PCB's NELAP 51l2/200.5 

2,4,5,;1"1' ichlol'opilcno! EPA 8270 kxln\l;t:lbl~ Organics NELAI' 21412(l(l2 

2.,4, 5~Tr Ie h! orop heno! OLM04J-bhibi\" [) Extractable Ol'ganics NIJAr 7130i2004 

2,4, $-Trichl ()rophtmo! SOMO 1.2 Il·xhibit D Extnl~~t!l.ble Organi~~s NELA.P 5/817.009 
Scm ivollllilesf(i(.>MS 

2,4,ti~'rrichl()mphenol E.I·1:\.8270 E"){1m(,:nlhl~ Or~a]"]ic~ NELAP 2/41l.0()2 

2,4,6" Tridl!("Ir~lpht;n\)l Ol...M04.3-Exhihil D Extractable Organics NELAfI 713012004 

"},,~I,6-Trichl()roph~flol SOMO 1..2 Exhibit D Extnl(~t.ablc· Orr.'lr)ic~ NELAP 5/812009 
Scm jvo I at.i I c):;(JC-M S 

2,4,6-·Trinilmtolucnc (2,4,6-TNT) EPA 83311 H,\\.\"I"I(:tablt:' Or!),flnicf; NELAP 71.JOI20(J4 

2,4'[) EPA8151 r~t!,ticidcs-J:.·krbicjde~uPCB\ NFLAI' S/!212005 

CIiC·llh and Customers arc urged to vcl'ify th(;~ labol"»tory's ,,~ul"rc·nt (,~erHfication status with 
the Environ",."tal Laboratory CertiJicationl'rog .. am. Issue 1),,1<': 7/112010 Expi.'a(io" Do te: 613012011 
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Attachment to Cer!ltlcate II: ES7604.15, .xplration date June 30, 20ll. This listing ofaccl'editcd 
an.IYles should be used only when .,soci.ted with. Vlllid e.rtificu! •. 

E87li04 
Katahdill Analytical Services, llle. 
600 Technology Way 
Seal'hOl'ough, ME 04074 

EPA Lab Cod., MEnOO],) 

Matrix: Solid all d Ch cnlkaTMatcriaiS--------------------,·--------,.,.,.-.,--,--, .. ~,'".'M~'W.~""'"". 

(207) 874·24()O 

Ccrtifk.Hioll 
An.lyl. Method/Teoh C~H(!gory Type Efn~c.t.ivt~ D:He 

"-'.-.-'.--.. '--.',.-.. "-,---".,~ .... ",,~ .. 
i/I'A BI51 

. _ .. __ ....•. _---_ .. _-------_ .. _--------_ ..• _ ... _----_.--_ .. _.".,--_ ..• _. 
2,4-1)8 "· .. i)'~~ii";i{i~;~'1':'i'e';:bjci~i;;'s:])(j0;;----·--·----Nf:i~Ai;-·-'---··""""-···"·'="··~s7{?7:i()6r·"··'·-
2,4'.DichlOrtlbiphcnyl (HZ H) 

2,4·DicllJot'Ophctlo1 

:Z.4-DkhlorophcnQI 

~,4-Dichloroph\~nQI 

2,.~,-DilllC:lhylrht)t)L)1 

2,4-Dirnctnylphenol 

2,4"Dinlethylphenol 

1,/j.-lJinitwphcnol 

2,4~Di!litr{)phellOl 

2,4·[)iniH'uphcno] 

2,4"Dinit!'OW!uetw, (2,4-DNT) 

2.,4,'[)initfl)tolur;;nc (2.4·DNT) 

2\4-J.)(nltn'>toI1,1~1'\~ (2,4-DN'l') 

L,4-Dinitr(1!ojwme (2:,4 .. DNT) 

2,6·Did~lompheno! 

2,.6~Dinitrotojuem~ (2.6-DN'1') 

1,6-DinitmtoILl~Il'" (2,6-DNT) 

2,6-Dinitroto!tICj'IC (2,6·[)NT) 

2, .. Acety!aminoJ1 \lorene 

J-Amin.o-4,6-dinitro1.o1\l~n~ (2-am-dnt.) 

Z-Hl,HflIl()rlt (Melbyl ethyl ketl.mc, MEK) 

2 .. Butanonc (Me-tlly! ethyl ketone, MEK) 

2·BlItaI10!1(\ (Methyl ethyl l~l;)t.oI1c, MFK.) 

2-Hl.u::~11()Jl¢ (Mdhyl ethyl kt:tMIC, MEK) 

?'-CbloJ"Ot)(hyl vinyl e(hl;,r 

2-Chlon')lltlpluhlllelle 

2'"Ch!omnaphthal~m: 

2~Chlor()nap\1thak-m~ 

A;"Chloropilcno\ 

l-Chloroph~l'Io! 

2"Chl()!'Ophi~!101 

EPA 80S2 

EPA 82711 

OLM04J-E,ll1hil [) 

S()MII U. bhihil D 
SemivnlatileslO(\MS 
hPA 8270 

()LM()4.3~Exhibit D 

SOM01.2 Exhibit D 
S(~miv()!atiks/GC~MS 

EPA 82711 

OLM04.J"Fixllihit D 

SOMO l.l r~xhib)( n 
Scmivolm.ik~/(iC-MS 

EP.\ 8270 

F:FA I:U30 

OI.M04.3-[·:xhibit J.) 

SOM01.2 Exhibit D 
Semiv~l!!~ti 1t:~/GC-MS 

I:':P.A 8270 

EPA ~"711 

EPA 8330 

OLM04.3·l.'ixI1ibit D 

Fi'AB2711 

FI'A mil 
EPA 8260 

O~,.M04,3-Ex.hjhit I) 

SOMOI.2 F,hibil [) 
l...ow-l'vleJilltl'l 
Yo)a1ilcs/GC>MS 
SOM01.2 Exhibit D Trace 
Vol,'ltil~~s/GC~MS 

EPA R260 

EPA 8270 

Ol.MIIO-bhibil f) 

SOM01.2 Exhibit]) 
Semivola{,(k~s/GC·MS 

EPA 8270 

OLM04.3·Exh,bit D 

SOM01.2 Ex:hibH D 
Serl:\i\ll)l<J.tilr.~MOC"MS 

Pcsti Gi di:'B~ H c,rl:! i cl ('l~~s-IJC H IS 

Extnl~,U\bk~ Orgullics 

EX\t11t:tllbJe Ol'g,lnics 

,Ext!·a~til.b!e Organics 

Extrlldll.bll~ Org,tfliGs 

Ext!'aCitahlc Organics 

E~traclabtc. Org,mk~ 

Extractable. Organics 

Hxtrat;iabl,- Org<1ni~)!> 

FI''l'raw~blt Org!l.r~i(;!> 

E)(\l"!l(:\.nole Orgallics 

Ex[r,~Wlbk Orgatlil':s 

Extractable Org~nic~) 

Extn:l(.;Wblc Orgllnil,:s 

Extnlctnb!~ Organics 

Ex!ntctltbJe Organics 

E'xt.rLl~~tabl~ Org~\ni(,;:'i 

f,;)itr!!Gt,~lbl¢ ()rgf\l'~lcs 

Extn\(~w.ble Otg~!Jlics 

Extractable Orgftn;cs 

V~)hH'lk OrgRnk:~ 

V()la1.ile Organics 

Volatile Orgml!cs 

Volat:i!e Org~lnic~ 

Vohltik Ol"ganic5 

F~l.n\(;l:ilbk Orgl:lr~i(;~ 

Extr'llctable Organks 

E!xtractah!c Orgllnk'; 

Ex.tn~~\I,;.'lblc OrglHlks 

f:,';xtn1ct,llIJI<: Org,\nic~ 

Exlractab!e Organics 

Clit~nts and Cl,IstOITl~r$ are urged to vcl"ify the hlbot"ntoryls (':UlTf,~nt l,:cl"tific.ath;m status with 
the EllvironlllclIhll Lnboratory Certification P,'ogrllm, Issue nate: 7/1/2010 

NELAP 5/8120()9 

NELAP 2/4121102 

NFL.Ai' 7I:lOltOIJ4 

NELAP 5ISJ2()09 

NELAI' 2i4121)()2 

NELAI' 7/3012004 

NELAP 5/8/21J1J9 

NELAP 214/2002 

NELAP 7130,7.004 

N,ELAIJ lImOO9 

Nr:LAP 2/4/21)()2 

NFl,A!~ 1130/2004 

NELAP 713012004 

NfILAP 5ial1.IJ09 

NFLAI' 214/2(1)' 

Nf'LAI' 2/412002 

NEl.AP 7/J()120114 

NI.;LA.P 7!JOtJ()()4 

Nf::LAP 2/4/2002 

NELAP 7/3012004 

NELAP :WI1.002. 

Nf'LAI' 5/12/2005 

NELAP 5iU20119 

NELAP 5!811'(11I9 

NELAP JI4I2001. 

NELAP 2/412002 

NELAP 7/:J1I12004 

NELAP 5/i/2009 

NELAP .l.l4/20112 

NELAP 700/2(104 

NELAI' 5m12009 

Expiration Dat,,: 6/3012011 
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Attae.hm.nt to Certificate #: E87604·15, expiration date . ./ulle .00, 2011. Thi, listing of accredited 
an.lytes should be uscd only when a"odated with. valid certificate. 

St.tc L.bo'<ltory II): E87604 

E87604 
Katahdin Analytical SCI-vices, It, •. 
600 Technology Way 

~;J'A 1.1.1> ende: MEOOOl9 

Scarborough. ME ()4074 
'"i\1"ati:-fx:"'-'--soi'id-;llld~(~h~rnTcal',M~l'tcrlals--'-----.---.---------.-------.. --- ... _." __ .... , ... ,."m,",,,"' ••• ',"' 

Certification 
AIiAlyte ,~:,~,,~:~,~.~:.~,~,~,_,~, ___ ., ___ .. ______________ ., _________ !~E:_._._~_.,.~".,.~,.. E nee tiv c. Date 

V()iati!e Oq).;anics NFLAP ,,·,,····'''·2'J4'J2()()2"''''"'' 
Method/T."h 

2-CJ1Ji)mtolu~~nc 

2-Hexilil(lm;. 

2-Hexan.onc 

'.:?-I-lcxannnc 

2-Hexal'lmle 

2"Methyl'4,.6~dini1.mt.~I·wnol 

2- Methy I ~4. 6"d 1 n i trophcno I 

)_-M~.thylnaphthi~Jenc 

2-M(i!hy lnapnlhuknc 

2-M¢1.hylnllphlh<.\!cnt (\vith()l\t SIM) 

7.-Mcthylphlmo! (0·(\1;"501) 

2-M,ethylphel'lOI (()-Cr~!i()l) 

2-NJe\hylphcJlI)] ((}~Ct"(~!iol) 

1-Naphthylil.!l'line 

2"Nlnoaniline 

2.·Nit:r()an~Hne 

)'-Ni1.riJph~I1()! 

2M Niu'opIH:'.rlol 

2· N itropilct101 

::1.·Nitroto!lIenc 

t.-Pi(.:oliflG" (2-Mcthylpy!'idinc.) 

3)'A/'I"::\5'·l·lt:-xl~GhJorQbjph~ny! (HZ 1(9) 

JJ',4,4"5-Pelll!\chklrObiphenyJ (Bl 126) 

3,3',4,41~Tt::tl'a(;hl()f()biphenyJ (HZ 77) 

3,3' -Dkhlorobenzidlllc 

3.3'~Dichlorob~.nzidiJw 

;1,3'· Dich I ombt:lli/:, il.! i nt: 

3,3'"f)imcUlylbcnzidine 

:1.4A'.5-Te1.rl1chJornbiphcnyl (BZ f\l) 

:3-MGlhylch()I!lnthn:~nc 

3-NitwanilillC 

3m Nitrmlllllinc 

Hi\ 81.60 

EPA S260 Volatile Organics 

OLM04,3 .. Exhiblt D Voll\til~~ Org;~nit;~ 

SOMO.! 2. Exhihh D V()!llti!e Organics 
Low-M~diIUil. 
Vo!aUles/O(>MS 
SOMOI.2 Exhibit D Trace Vollltik~ Organic!; 
VO!!11ilt$/GC>MS 
EPA 8270 Extn'lCtilhle O!'gtlnks 

OLM04,3-Hxbibil D EXll'ftctable Organics 

EPA 82'10 nxtl'actab!l~ O,.gHnl~~s 

OLM04,J-I!xhlblt D Fixtr,'"!.IItil.hlc Orgm~iQ.~ 

SOM01.2 Exhibit D F.x.tn~C1:nbJc Org~ulk:f; 
Semivo!ati J~~s/GC~MS 
EPA 8270 Extractable: OrganJes 

()LM04.3·ExhiI.Jit D Extra<.:wble Org~1tlics 

SOMO 1.2 :Ex,htbit D E:li.tnlCt!lblc ()qp.r'lk~ 
Scmiyollnilos/GC-MS 
EPA 8270 E;\',lwI:tl,bk ()1'!:~i:lIl.k~ 

EPA. 87.70 Hxtn\cmble Orgilnics 

OLM04.J-I.':!x:hihit D Extractilble OrgaJl!~s 

EPA 8270 Fxtrn~llablc Orgall1c;S 

OLM()!I,J-[,;:'I:llihit () Extt!!.ctable O!');~,aniGs 

SOMO!.2 Exhibit D E.l(tractablc Organk~ 
SCfl'llvol'lIiles/OC"MS 
EPA f\330 Extraclahle Org:;mks 

EPA 8270 r:)(tn-lC\'(lblc ()rg!.\I'lk~ 

EPA lWf\2 Pesti,~iilcs-HcrbiQ1Ilc,~-PCB'~ 

EPA lW82 1)~~stil,idcs-Herbicidt~-rCB's 

EPA. 8(1)2 Pc!;ticide.s~I:!crbicidcs .. PC.B's 

EPA 8210 Ex'tractahle Ol'gilnil:s 

OLM()4.3~Exhibit D EKtmc!,abl~ ()1"~~anic5 

SC)M01.2 Exhibit D EX.!T~\I:,I.',l.bk Orgn.nit$ 
S ~~tll i YO lati !c::;/G C-M $ 
EPA 8270 E:~tnl~:tab!l~ Org~Hlkii 

EPA 8082 Pl;s\'icidt~-Ht,['bicides-PCB's 

EPA 8270 ExtraC[(\I)!e Organics 

EPA k270 Extractable Organit:.:5 

OLM04.3~E'xhibit D ExtrllC'~lb!~, Org!\llic.~ 

Clients and Customer. !.Ire urged (0 vel'IIY the laboratory's current " ... Wk.tion status wilh 
the Environmental LIII)()r.tOl'Y Certification PI"()gr.m. Issue nate: 7/112010 

NELAP 

NELAP 
NEI.,Ai' 

NELAP 

NFl-AI' 
NF,LAP 

NELAI' 

NELAP 
NELAP 

NELAP 

NELAP 
NELi\I' 

NEl-Al' 
NELAP 
NELAP 
NELAI,~ 

NFLAP 

NELAP 

NEL.AP 

NEI..AP 

NELAP 

N,ELAP 

NELAP 
NEI..AP 

NELAP 

NELAP 

NELAf' 

NFIAI' 

NELAP 

NELAP 

NEI..AI' 

2/412002 

,IW7,OO, 

:51812009 

,liB/lOGY 

2/412002 

7/3(),2004 

214/2002 

7I30Il()()<1 

$/~/)()09 

7J4il.O02 

m012()04 

IlRI21109 

21412002 

2!4/2002 

71JOIl.004 

'2/411001 

713012004 

51812009 

mOil1)O·1 

2/4/2002 

51812009 

S/S12009 

5.1812009 

2/4/2002. 

7nO/20()'j 

,/212009 

21412(102 

51H12009 

412612001. 

)./4120112 

71,l0!2004 

Expl ... tion Date: 6/30/2011 
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Attllchmcllt to Certificate #: E87604-.1S, expiration date .Jun. 30, 20 II. This listing of .ccredited 
analytes should be used only whell associated with a valid certificate. 

St.t. L.borlltory IJ): E87604 

1<:87604 
Katahdin Analytic.1 Services, .lllc. 
600 Technology WflJ 
Scarborough, ME 04074 

EPA L.b Cod.: MEO0019 

M,;ttriX:----SOHd a rldC:hCln icaf M~l tcrials--------------.·.··---· ...... -.-... ",-., .. ,'.~-, .. "~, .. "'.~. 

(207) 874-2400 

Ct!rtification 
Annlyte Method/Tedl Catcgnry Typ(~ Eff(.H:.tive lhlh~ 
-)-.N-iu-·mmi"iin-, -------------"--------S-O-M-O-l..].-. -Ex-'hibltl)""···· __ ····_--'· '''fi'~j,~;'~i"!;bi~~6~g~\;:;;'(;;;' w,"-----·---·--------N-I-,,:,l-,Ap·----·---·,,·--_·· '~'-··--5(8It()(i"9--

3NNitmtolllenc 

'"(,4'·DUD 

4,4'-DDI) 

4,41_DDD 

4,'1'·DDE 

4,4'-1)111" 

4.4'''DDE 

4.4'·DllT 

4,4' .. DJ.)T 

4.4 1-1)))'"/' 

4"·.AmiDo·~,6"dini1Tot{)1 1.Ic:nc (4-am-dnt) 

4-Aminobiphenyl 

4-Br{lrrt{)phcl"Iyl pht'nyl ~~lIer 

4-Br(lml.)phr:;twl pheII)'1 e.ther 

4-·BfO!"tlophenyl phenyl ethel' 

4-Chl()ro-3-l1"It.thyIJlh(~I"'I(11 

4·Chloro .. 3 .. tllcthylphe)1ol 

4 .. CI11oro .. 3·mcthylph,~nol 

4 .. Chlomanllinc 

4~Chloroaniline 

1~ .. Chlofoanilinc 

4·,Chlorophenyl phcnyk.thcl' 

4-Chloropheny! Jlhenrkih~r 

4-Chlt'.lmphe.r!yl phc!lylether 

4·Chloro\()iuetle 

4··Dimclhyl aminoLll.ob(:nz~m~ 

4-M~thyl-2-p~lltI11i()ne (lV1IBK) 

4-Methyl-2·,pentaflOl!c (MIBK) 

4·Methyl·2,·pc:ntllflonc (M1HK) 

4-Mcthyl-?-r~·I1I".<lM)nc (MIBK) 

Selllivt)lil(il¢$/('lC-MS 
EPA 8330 

EI'A 80~1 

OLM04.3-E.\:hibit D 

SOMO 1.2 Exhibit D 
Pc:stici{Jcs/OC-EC.J) 
EPA 808.1 

01,M04J-Exhihir D 

SOMOl.21?xhibit D 
P,"st; (; i dcs/G(: -l.:.CI) 
EPA 8081 

OLM04,:3-FJ{hibit 1) 

SOMO {.2 Exhibit D 
Pe~ticide!>/OC"-ECD 

Fib\ 83)0 

lJ'A 8270 

EPA 8270 

OLM04.3,,·Ex.llihit. D 

SOMOI.2 Ex.hibilll 
S~miv()!atik;;/GC-MS 

EPA 8270 

OLM()4J-bh,IJII I) 

SOMO 1,2 !::i'hibit D 
Sen'liv()llniles/(l(' .. MS 
EPA 8270 

OLM04.3-Exhlbit D 

SOMOI.2. F:,'{hibit D 
Scm iV~J IIHi 1 (::1'/0 C -M S 
EI'A 8170 

OLM04.3·Exhibil D 

SOM01.2 E~hjbjl D 
S~mivolatik·!j/GC-MS 

EPA 1:\2,60 

FPA 81"iO 

EPA 8260 

OLM043-Bxhibit \) 

S()M01.1 Exhibit 1) 

L()\'V-Medinn-\ 
Volatiles/(;C·MS 
SOMO 1.2 E'xhihit D T'mr:c 
VO!:ltil~~~/GC-MS 

F~;x~~act"'lblc Org!tTlic.~ 

Pe~t.icide!;-I·lci'bicides·PCB's 

Pesli cid~~fi ,,!·I ,~]'bi ~~ i d~s" PCB's 

PCSlicidcs~Herbicides-PCB\ 

PCYiI ie i dt .~-I.J e.l'h i ci de:>:, PCB's 

Pc,sticidl;)s,H.et'bicidcs-PCB'~ 

P(:Sli(:ldes-Herbic,:idt;~-PCB's 

Pestic,:jc)es-l-lerbicidtS-f'CH's 

P~.!iti(;ides~f·[erbidde!i"PCB's 

Pesticides··Hcl'bicidcs~PCB's 

Extl"actablc Org.mics 

ExtHlclabk Orgaj)jc~ 

El\1nctabl~ OrwmiC!i 

CX1nIGn~b!c Orgil.liic!) 

Extractltble Organics 

Extrachthlt:.: Org<tl'li(:!i 

Extractable Ol'ganics 

EXt/'actable Organics 

Extractable Organks 

E;xtraet:lbl~~ Orgmlks 

ExtT"a~(tl.bJe Olg,tni(;~ 

F,xtr('IClltbll:: Organics 

Extr<lCt.ahl~ Organi~~~ 

ExtnlC;:I~-1bJ~ Org!.\nic.~ 

V()!~liilc OrganiL':s 

Ext.r"a(:.tabl~; Orgallil':s 

Vol~1"ik· OrgaTlics 

V(llatilt (hgaj"jic~ 

Volatil~·. Org;ll11cs 

Vohttilt;: Orh\~tJlit:~ 

Clients ",ui Cu,to"wrs a,'c urged to verify th" laborato,·y's Clln·OIl! certifiClI!ion status with 
the Environmental Lab(watory Ctrtilleation Program. Iss"e O"t,,: 71112010 

NELAP 7/)012004 

NEJ .. AP 2./4f200;2 

NE1...AP 7/)0/2004 

NELAP 5/8/2.1109 

NT':!.Al' 2/412002 

NELAP 7f3012004 

NELAP 5/8(200<) 

NELAP Z!4/20()2 

NEI",!' 7110/2004 

NELAP 5/8/2009 

NELAP 7/311/20()4 

NELAI' Z/4f200~. 

NELAP Z!4noOl 

Nl:"~LAP 71J(if20(i4 

NEI"Ai' 5/8/2009 

NEI .. AP 21412001 

NFLAP 7/:J1I/2004 

Nrn .. AP 5/8/2009 

NEl..AP 214121102 

NELAP 7/3012004 

Nf:1.AI' l/Bf2009 

NFI..AP 2/4/2002 

NELAI' J1301l.1I()4 

NFLAP 518/'1009 

NH.AP 2/412002 

NELAP 214/2002 

NFLAI' 2/412002 

N1J .. AP S/12f200S 

NELAP 518f211U9 

NbLAI' l/S12009 

Kxplratlon Date: 6/3012tH 1 
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Attachment: to Certifk,,!. #: E87604· 15, expiration date ,/l",e 30, 2011. This listing of accredited 
allalytes should be u,ed only when assodated with a valid <l'rtinc.I". 

State Lliboratory fI): E87604 

E87604 
Katahdin An,tly(lcal Sel'vices, Inc. 
6()() Technology Way 
Scarborough, Mit ()4074 

EPA Lab Code: ME0001'l 

'Tvf;li"ri'x':-"'ow" ":~()I'irl~'~ld'"(j;~-m~ic~l'f':i\;j'~'tcri'a~ls'~'~"'"''''''~'.'~'--".-.-'~---.. -----.. --.------.-----------.-------,--,------..... -- .. _." .. ___ ,., .. m.' •• _"'."."'" 

C:e,"Oficntion 

~~.~.I~.t.~. ...."......... ... "..." ...... _." .... ,,_ .... _ ...... ~~~~~,~I.CI:~~ll _______________ ~:~t~¥~_'L _________________ . ___ T~J~:' .. 
4-Methy!ph~n(11 (p-Crest)!) EPA 11270 Extractable Org,mics NFJ..,AP 

4"Methylphcllol (p·Cl'esol) 

'~·McthY'phenol (p·,cresol) 

4~Nitroani.!illc 

4"Nitro;1niline 

4-Nil·.mani!ine 

4-Ni trophcno! 

4-Nittl)ph(mo! 

4"Nitropherlo[ 

4 .. ·NiuoWlucne 

;)-Nitm-o-tolllidil1l: 

'7, 12-DitliClhylbe,l:l({I) 1'I\th"I\.()~me 

<t"il"Dim~.thylpllencthylamine 

A cenapht.!wnc 

Ac:enarhthcnc 

A(;cnaphthent (without SlM.) 

Aeenflphthylene 

Accnaphthylene 

A~~enaphthylcnr.:: (without 8!.M) 

A(;etoTlc 

A.cetone 

Acetone 

ACi.~ton~tril(~ 

Acetophcnoll(,' 

Acetopherl~)llt 

A.cmJt~in (Propcnal) 

A\Oryl()lli~ri1c: 

Aldl'in 

A!drin 

Aldrin 

Allyl (;hlotid~ (3~Chloj"opj'()p(~l1e) 

OLM04.3~Exhiblt D Extrllctabk Orga.nks 

SOMOJ.2 Eixhibh D Hi(tra(,:1"l~bk Org~1nic~ 
S(~ll~iY()IMijcs/GC-MS 

EPA 8270 Fixtra.ct11lJlc Orgllnics 

OLM04.3,Exhibit l) E~tr11't~lbk Org,!lllic.$ 

SOMOI J. l-hhibit f) ExtrHttable (hgal1ic,~ 
Se.mivolatilcs/GC"MS 
r'YA 8270 Extracmhle Ol'ganics 

()LM.04.3--Exhibit D Extr~lct.ab!c Organks 

S()MOI.2 Ex.hihit [) E){trH(:t<-lble ()1"gani(,;~ 
$\~m iv()l(lti 1t:~/GC-MS 
EPA tB30 F)\mlct~\.blc Orgallil:$ 

EYA 8270 Exttactable (ll'ganic.s 

EPA 8270 E:·,xtnlcta\1I~~ Oq;llnic.;; 

EPA 8270 E~t.rac(Hble OrgMic~ 

tWA 8~7() Exti'ac.table Organics 

OLM04.3"Exh~bit D Extractable Org.mies 

SOMOI.2 Ex\)iIJil D ]/xtnlclubk Orgllflk£ 
Sc m ivo Illt! If;~I(j(>M S 
EPA 8270 ExtrHct!tok OrgrlniC$ 

OLM04.3~E};hibit 1) Extnlctl.lble.Otgllilks 

80M01,?". r.~xhibit D Extrllct,lhle 01"ganics 
SCnliv~JI'lli IcslnC-MS 
EPA 8260 Vnll:llilc Orguliics 

('H.,M04.J-EJ.;hibil. D Volatile Ot'ganics 

SOM01.L. Exhibit D Volatile Organiils 
L()\\'"M"dium 
VOlll\ilcs/GC-MS 
S()MOIJ E~hibi\ D Tnlce VlJ!tllilt Orgi·lIlics 
Vollltilt~/CC-MS 

lIP A. 8:260 V()lll.tiie Otgtmic8 

EPA 8210 Extrilct.i,blc Ol"ganic-s 

OLM04.3"Exhibit D J:::xt:mctO:lblc Org~11lic:; 

EPA 8~;(1) V(:Jbtile Orgallie~ 

EPA 8260 VolatikOrgu.nks 

EPA gOB I P~~!i~il;id"5-1·lerbicides-PCn·s 

OLM04.3-Exhibit D Pestiddes"I·lc\'bidd\.s~PCB·~ 

SOMO 1.2 Exhibit D Pc::;Hdd(:5-l·lcrbkid4,:)s-PCBI~ 
P~stjddt"~/GC-ECD 

EPA 8"260 Vola(.ilc Orglltlics 

Cfjt~llt.s and Customers ~lrC urged to verify the lal)()tal'ory's cuncnt" ('.crtifit~.llt.ion status with 

NELliI' 

NELliI' 

NELAI' 
NELAP 

NFI.AI' 

NFl-AI' 

NELliI' 

NELliI' 

NELAP 
NELAI' 
NELAP 

NELAP 

NEI...AP 

NELAP 

NELAP 

NELAP 
NELAi.' 

NFiLAI' 

NGLAI' 

NELAP 
NELli!" 

Nfil-Ai' 

NFLA.!' 

NELliI' 

NELAP 

NELA!' 
NELAP 
NI·:U.,AP 

NELAP 

NELli!" 

NELAP 

Effective· not. 
--------i;:ii21ili'i" ,,,'------

713012004 

5181?OO<) 

U412002 

713012004 

51S12()09 

21412002 

7130l?004 

5/S000<) 

7/:J(l/1.()()4 

21412002 

,./412002 

Z14/Z002 

214/2002 

7/30/2004 

5I8!2I)09 

11411.110< 
7I:lOl2004 

51812009 

214120(12 

511212005 

5/812009 

,18/2(1)9 

214121)()2 

21412002 

713(1).0(101 

2/4120<)2 

21412002 

2/1112001 

71]0120114 

'ISI1.O(l') 

the Environment,,) Lnboratory Ccrtificatiotl \'r<'t~r.m. IsSl'" J)!)tc: 7/1/2010 Expiratiolllhte: 6/30/20J 1 
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AUach",e,,! to Certificate iI; .E87604-IS, e,plratlotl dMc June 30, 2011. This listing ofae,,,-edited 
."alytes should be used only wht'" .ssociated with a valid cel·tifie.te, 

State L.b'H"atory lD: E87604 KI' A Lab Code: MEOO0I9 

E87604 
Katahdin Analytical Sel'\'ic~s, i,nc. 
600 Technology Way 
Scarborough, ME 04074 
-MatrG'--·--Si)jjd-";"Ti'ji;;;:;;lc;;liWate-rl.lS-----------------.-------- .. -.-----.... , .. 

(207) 874·2400 

Cel'tificl1tion 
AnaIYh.> Meth{)tlrI\~ch C!ltogol'Y 'fYI''' KffCl,tjvc Dato 
arPh(\-·-J3-H-C-(-al-ph~-'"-Hc-~xa~:11k~~)c:yzjol')~~xLli10----·-- EPA808T---------··---···-- ··--"---·-i)~stici'(it~'~rit~bTci~ie.~:I)(:i~-;;--------·-----N ELAP--·--·--'·-"-·~ ··}j4/I()Or·-"~''''~~'-''-

kllphu-HHC (alpIUl-Ht::)(11l;h!Qroc;.yclohG;>.:l.\ne) OLM04,3-Fxhibit D 

i\.lph~\-BHC (~lphl\.-Hc;.;nl;,llli.lrQt,:)'t:lohcxflnc) SOM01.2 E'xhihit D 

lllph~l-Chlordlll1C 

11.lpha-Chlmd<1ni;:' 

I"Ilp\),\·Ollol'd'tI1C 

Aluminum 

Aluminum 

Aluminum 

Am~~mlbtc ~~y;Ulid~~ 

Aniline 

Arlthr<'l(;clle 

ArHhl'<tctnc 

Anthr!:lc{~lle (without SIM) 

Ant'imony 

AmimorlY 

Alltimony 

A.ramitc 

Aro.;:lol"") 0 16 (ll(:O-l (J \ 6) 

Anle!or-l 016 (PCB- 1(16) 

Arodnt'- 10 16 (PCF~" I 0 16) 

Aroclor~,1221 (PCt3-.l221.) 

Arodor·1Z),) (PCB·1.2:11) 

An,I(,lol"-1211 (PC~H-12L!) 

Aroclor~ I 232 (PCB, 1232) 

Aw!.'lor-1.232 (PCH-12,11) 

ArN;iM-1232 (PCB-I232,) 

Amtoior-1242 (PCB·1242) 

Ai'odol'-1242 (PCB" 1242) 

Awclor" 1242. (P(;H-l ;;'.42) 

Aro<ilor·lt48 (PCB-124~) 

Ar()dor-1248 (PC:T~" 124H) 

Pesticides/OC"ECD 
EPA 80S1 

OLM04.3-Exhibit D 

SOMO 1.2 Exhibit D 
PC$UQld~~:-i/OC-E(:r) 

EPA 61JIIJ 

EPA (i020 

ILM05.3-I?xhihit 
DlICI'-AES 
EPA 9012 

EPA 6270 

EPA 8270 

()LM01.~H,;xhibit D 

SOMOI,2 Exhibit D 
Semivolatiles/GC·MS 
EPA (iOIO 

EPA 60.20 

ILMO.5J-Hxhlbil 
DlICP·AES 
EIJA 8170 

EPA SOS2 

OLMO-1.3·Exhibit D 

SOM01.J. E':xhilJit D 
Aroclc)r'Eo/GC-F!CD 
e:i'A 81182 

OLM04,3-Exhlhit D 

SOMOI.2 Exhibit D 
AI'(1clol's/GC>ECD 
FiPA 8082 

OLM04.3"Exhibit D 

SOMO 1.2 Exhibit D 
Aro~,l(lrs/('i(:-ECD 

EPA. 8082 

()LM04,3-Exhibit, j) 

SOM()l ,2 'E~('hibi[ D 
Atl)clOl's/GC~ECD 

f::~PA lW82 

OLM04,~1-r:xhioit D 

Pe!;ti (~i d0!l~ I {erb i ci {Ies· PCB's 

Pesticidcs"Hcrb\d(k~~PCH's 

Pcsticides"Herbidl1cs,PCB's 

Pestiddc:=;"Hcrbl(:id~s-PCB'~ 

.I'I~:"i ti ci des-Hcroi ci dc~ ,. PCB I;; 

Mcudfl 

Metal::; 

Mellils 

Gel1o::HtI C;hemistry 

Extrac.table Organi\:s 

Extracwhlr:,Org;:Jl1ic$ 

EX\TflC\.!lblt ()rg.anic~ 

r.:,xtractable Orgl1n~cs 

M~hll~ 

Mct<ll~ 

Mel~ll~ 

Exlr,ldable Organics 

Pesticidt~s"HcrbiGi(jcs'PCH'~ 

Pc:stkidc.'i-H¢Tbicides-PCB's 

PC$\icides-J.le!'bkide$~PCB's 

Pesticidcs"Hcrhiddt~s"PCH'!) 

Pesti0i<lcs'lf~rbicid~~s~PCHt~ 

Pesticii'lcs-H::rbii:iOC(i-PCB's 

Pes ti ci dt));·llc:rb ki('l\:s" PCB '.~ 

Pcstiddc5-lkfbidd~:~-PC'B's 

IJ~st,icid~~-Hcrbicides-PCB':; 

P\:;;ti d dcs-I'-l tl'bi c ide.~ -PC B I S 

Pesticldes-Herbici(IC$~PCB's 

PC5tic,j<l,\s-H~rhidd~s-PCB'~ 

P(.isl'idd(;',5-Ht:rbi\;id"$-PCB'fj 

PtHlc,ides-Het'biddes"PC'B's 

Cliollts and Customers are ",'ged to ve,"I(v th"laboratory's CUI"rent certine"ti,," status with 
the Enviroll",ellt,1i L"borat<)I'Y Certification I'l"Og,·am. (ssue (hte, 7/112010 

NELAP 

NEl..AP 

"NELAP 

NELAP 

NEl"AP 

NELAP 
"NbLAP 

NELAP 

NJ:~LAP 

NELAP 
NELA,P 

Nl"LAI·' 
NELAP 

NELAP 

NELAP 

NELAP 

Nt'I..Al' 

NELAP 

NELAP 

NCLAP 

NtiLAP 

NELAP 

NELAP 

NELAI' 

NELAP 

NELAJ' 

NhLAP 
NEI..AP 

N'EL.AP 

NELAI' 

Nn .. AP 

7/3012004 

51812009 

412612002 

713012004 

5/212009 

ZI412002 

214!2002 

1117I2006 

4/26/2002 

2/412002 

11412002 

7/3012004 

5/811.0119 

21412002 

21412<)<)2 

t 11712006 

21412002 

1)412002 

7I:l012004 

51812009 

214121102 

71JOl'l(l04 

98f1.((09 

21411002 

?i:lOI)004 

.JIW2009 

2/412002 

7/:J012004 

5/8/2()09 

'},/4/20m 

7(3012004 

Kxpirntion ()ato: 61301201 I 
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Attachment to Ce,'tificate Ii: E87604·15, expiration date .lllne 30, lOll. This listi"!: ()f IIccredltcd 
""alytes .hould be used only when assocint<·d with. v.lid ."rlinen!." 

St.t. Laboratory 10: E87604 

1<:87604 
I(lItllhdln Analytica' S"rvice" Inc, 
600 Technology Way 
Se,,'borough, ME 04074 

EPA Lab Code: MEOOOl9 

Mittr 1,-;---&,11 d all d -C II crrifcanviliierTii-i,--------- -,', ".'--'-'-'-'" ,,-""- ---,'-------------------------------,--'"'' '''''''-''''-- """"'" ""-,-, '"'' 

Alu~lyte 

-·Ai:(~'cE;-r·~I-i-,is·-U;(ji:-i"2":iiD·~-·' .. ·'-'·M'".". 

Ar(H;i()r-1254 (PCB-1254) 

AJ"Oc\or-1254 (PCB·· 1254) 

Aroclor·1254 (PCB .. 1254) 

Moclor··1260 (PC13·1260) 

Arnd()t-1260 (PCB- 1260) 

Ar()cior·1260 (PCB·1260) 

Atodot-!162 (PCn.!2(2) 

ArodOf- 1].68 (PCB- 116S) 

Ar5Cni(; 

Arsenic 

ArSenic 

Af.ru .... in¢ 

AtnlZi!lC-

Bflriutll 

Barium 

Barium 

B~~n;.:.a!d~hyd~ 

Fknzu!dthyde 

]]etI1.0tlf: 

H~n7.cn(.) 

Benz.tl"\e 

BcnZClll< 

Benzidine 

B\cnzo( ~)lln thn~(~e·l"\t;: 

fien:l.o(l.1.)anthractllc 

Berll.o(fl)anthH\cell~\ (without S.lM) 

B¢ltl.()(a)pyn:\,ne 

BerI2.()(a)pyrenc 

Method/Tech Cntegol'Y 
, ,,,.,"" "s'6"i;;1'6T2'''I!xl'~'i'i)'it-6 "·-'-'-------·-i;-es1i~~j(iZ.s -1,,!crb~«·1~5=·j;(:~'i~iS-"·--··"·· 

Ar()clorsiC;'C·EC,1) 
nPA 8082 Pcsti(:,idcs-l'l.~:rbi(;idc.l-PCB):> 

OLM04.3"Exhil)it D f'1;'!';tidd~s-Herbicid~s-PCIVs 

SOMO t.2 Exhibit. D Pt!ilicides-Hetblcid(~s"PCB's 
Aroc,:ior$/OC-ECD 
EPA SOB:? Pe!Oiicides~l·h~tbicjdes .. PCB's 

OLM04.3 .. Exili\:lit D Pest(o;:id~5-f·krbkide~-PCB·1i 

SOMO 1..2 F;.xhibit n Pt;Sticides~l-ltI'bicidcs"PCB's 
Aroclor':j/(~C-ECD 

S()M01.2 Exllibit D P\!s\iCidc:>-I·lerbiddes··PCB's 
Awci()l"s/(K.:"ECD 
SOMOI.2 Exhibit D PC$tkjdQ$-.H~rh!,dd~!-I-PCB·!'; 

Aroc:iors/GC"ECD 
EPA 6010 Meta!s 

EPA 6020 M~~ta!s 

lLM05.3~E·xhibit Metah; 
D/ICi'-Al'.S 
O.l..M04.3··1:;;.xhibit D Pesticides-H¢rbiddts-PCB's 

SOMO 1.2. Ex.l1ihil: n Ex\ra(;\tlbie Otganicl, 
$"m ivo I ~\ti itdG C -M S 
EPA6010 MtHIIs 

[:r'A 6()20 Metals 

lI..M05.3~Exhibit Metals 
DIICI'"AFS 
OLM04.3-Exhibit D El{\Tacwbl~ Org~lnic!; 

SOM01.2 r~:xhibit J) E)(\rfldl.lble Ol"gal1ic!; 
S~!1~iV(llad i~$I(JC-MS 

EPA 8260 V{)\,llile Organics 

OLM04.3·Exilibit D Vol~Hilc Org~ll"do:;.$ 

SOMO].J Exlliblt D Vohltile Ol'ganic~ 
Lmv-MediuTTl 
Vo\atilcs/(iC·MS 
SOMOl.2 Exhibit D Trac~' Vo!m.ile Org~lnk$ 
Volatihis/Ci(\MS 
EPA R270 E::xrn~O:;~llb!c;: Oq;;'lJliC$ 

EPA 8270 Extnll;:\.l\ble Org'~l"1ics 

OLM04.3-Ex.hibit D Exuattl.lhle Organics 

SOM{)1.2 Ei'<hibit D Exlt'actable Organks 
SemiYoiatiles/O(>MS 
EPA 8270 Extt,"\t-.t1lble Organ hiS 

Ol..M04.3~[~xhjbit [) Extractabl\~ Orgllnics 

lknzo«(l)pyrell~. (withouf. SIM) SOMO 1.2 Exhibil D F;XI.r~l.o;::~abk Org!\Ili(;s 
Semiv()ll1ti1~~s/G(>M S 

Clients and Customers arc u'"gcd to verify the labtH"ut.orY'$ curnmt certHkution status with 
(he EnvIronmental Laboratory Certific!lt;oll Program, Issue Date: 7/1/2010 

CCI"tificntion 
TWo 

NELAI' 

NEI .. .AP 

NELAP 
NEt,A£' 

NHLAP 

NE.LAP 

NFI .. AP 

NEI..Ai' 

NELAi' 

NELA.P 

NELAI' 
NELAP 

NELAP 

Nnl..AP 

NhLAf' 
NELAP 

NFL-AP 

NELAP 
NU_AP 

NELAP 

NFLAi' 
NELAP 

NELAP 

NELAf' 
NFJ,AP 

NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

Effective Date 

5/8/200') 

2/412002 

7IJO/Z()04 

5/SIZ009 

21412()()2 

7/JI)/2004 

5/8/2009 

5/8120119 

518/2()O9 

l./,lIZ002 

21412()O2 

1117/2006 

7I3()/2004 

S/S/2009 

2/412002 

2/4/2()O2 

111712006 

7/JOI2()04 

5/812009 

2/4/2002 

7!)0/Zi)04 

518/2009 

liS/21)1)9 

ll4l')Ol)2 

2/412002 

7/3012004 

51812009 

21412()01. 

7110/JOO·i 

518121l0~ 

Expll'.tioll D,,(:e: 6/30/2011 
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Stat" L"bo"t<l .. y IIJ: E87604 

E87604 
Ka(ahdln A,lalytical Senices, It,c. 
600 Technology Way 
Scarbotough, ME 04074 

:EPA Lab Code: ME00019 

·M'Trii·:·s;;[i(r;;nd·Cl;;;,l;"ic"riif~·i.rj;'is····-······- ..... ----------.--------------------.-.--.. -- .. -......... .... - .. -.........._-

."'_'""""~~,,"','~,,w_,.~_~_.,. '" .,_,.,, __ ."~~~,_, 
8t:llz(,(h)n~!()n1j1t.h",n(: 

Bti'lI.O(b) 11 uor[II\ tl'letlt\ 

Benzo(b)fluol'(u'lthene (without SIM) 

Be nzo( g,h .. i )pe ry I el1c 

BCllZ0(gJl, i,lperylcill. 

Hcrw..i(g,h,i)pcrylcni: (wilh(JUI 81M,) 

Betll,o(k)!ll.lorttl'lthel'((: 

BCllZ()(k,lHuorftnthcnc 

fknz(}(k)n\I~)nll1i'l"l~n!;:: (wi1.hnllt SIM) 

Berrz,()ic (tdd 

Beilzyl alcnlwl 

BctyliitHI1 

Beryllium 

n~~ry!1illm 

bel'a .. BHC (h{~la"HcxachJomcydohcxl1ne) 

bi:ta·HH,C (heh~-I·I~',x (lchlorl,)I,::ydohcxu.rl.!:) 

b~(a-BHC (h~i~I-Hci'llt:hl()rt.Jcyd()hcx,t!le) 

Biphc,nyJ 

l~ipht::nyl 

bis(2-C'hlnrodh().xy)rnetha1'lc 

bis(2~Chlol'l)eth()xy)mctham! 

bis(2-Chlon)tth()x)')l'!itlhaTlc 

b)s(2.-Ch!or~l~'ih)'l) c;:thtr 

bi,~(2-Ch!o!'Octhy!) ~~ther 

bis(2 .. Chtoror.thyl} cth,~, 

bis(J.·ChlorQisopropyl) \!!.h~\1" 
(2,,2'-OxybiS( l-t:hl~)r(jpj"()p,me}) 
histZ'C!lloroisopropyl) ~th~r 
(2.2'-Oxybis( l-chloroprop<tllt:.» 
bi5T(2 .. Chloro)sopropy!) I;:thcr 
O.11-0i<.ybi$(! -t;',hlt)T()pn.lpLl:rle)) 
bis(2·Etbylhexyl) phth,l"t, tDl-'Hl') 

his(2.-Hthylh¢x.~'I) pht.h~tll1\'e (DEHP) 

bis(2-Ethylhexyl} phthl1late (T)EHP) 

OLM04.3·Exhibit D 

SOMOI.2 Exhibit D 
S\:1l1iV(1Iutiks/GC-MS 
EPA 8270 

OLMO<U-Exhibit D 

SOMO!.2 Exhibit D 
Slim ivo! ~li i 1 ~~5/GC-M S 
EPA 8270 

OLM04J-E'J\hibit D 

SOMO 1.2 Exhibit D 
Sem ivolatil~~s!G(>MS 
EPA 8Z70 

EPA 8270 

EPA 6010 

f'f'A 6(120 

tLM05J-ExhibH 
DIICp·AF'S 
bl'A 8081 

OLM04.3"Exhibit D 

SOM01.2 E',,\hibit D 
Pcsti'.lidcsJOC·ECD 
()LM04.3-!':~',\'!'lihit [) 

SOMO I ,2 Exhihit j) 
Scm(Yo!l1,tijr;;s/GC-MS 
EPA 8270 

OLM04.3·ExhilJit D 

SOM01.2 E~hibit D 
SCn1ivoll\tik~s/OC"MS 
EPA 8270 

OLM04.3-Exhibit. [) 

SOMO 1,1 Lxhibil [) 
Setl1.i~oltltiks/GC"MS 

r':p}\ 8270 

OLM04,3-Exhibit D 

SOMO 1.2 F~xhibit D 
Semivolatiles/GC-MS 
EPA 8270 

OLM04,3'r:,;xnibit D 

SOMOL)' Exhibit D 
S~nliyo!!\1iIG))iGC-MS 

F:xlractabk Orw~nic~ 

Ext.r::lw~b!1.: Org~U\k$ 

F,x;traC~~lb!~ Orj:!,!.lnicSi 

Ext!'!lctab!e Ol'ganics 

F'>(tTi~(~i"llblc Orgl"ll'lic5 

EXiwctahlG Org~\nic~ 

Extl"i'lctable Ot'gani~:s 

Extntcta!JI{'. Organk~ 

Extrm~wblc Organics 

rt,xtnlvt!-lbk Org!lrli(:~ 

Metals 

Met~tls 

Metals 

Pes(ic.idts·l'lerbicideswPCBls 

Pt'.sti ci des· Hcrbi ci des-P(: H','i 

Pest i cl des ·Herb i ci ~lc$-PC I~ IS 

Extraclabl~ OrganiQ3 

Extn1i;table Orglmic!: 

HXlHlcluhle Organk$ 

k:xt.rUL:tftbl(! Orgalii(;s 

Extr;'lcUlbl~ Org~1]lk!i 

Ex1.raClallli: Orga(]jc~ 

ExtraCH10k Organics 

E',I;,tracwhle Organics 

EXiractable Org,~nic~ 

l\Xin4Ctllblc OrgUl1ic~ 

Extractable Organics 

Extnlc\!lb!(; 01'gMlics 

nx.trMhlbk Oq~allic~ 

ClielHs and Customers are urged to v(~l'i.fy the labol'atorY'$ current cer"tif1c,atioll stat.us with 
(he Envirollmenta' Laboratory Ce .. tifklltlOIJProgl'arn, ISSlle Date: 7/1/2010 

NELAP 

NELAP 

NELAP 
Nf'LAP 

NELAP 

NELA.P 

NELAI' 

Nf~LAP 

Nl'iLAP 

NE,LAP 

NFCA/' 

NEI..AP 

NELAP 

NbLAi' 

NELAP 

NELAP 

NELAP 

NELAP 

NELAI.' 

NELAl' 

NELAP 

NELAP 

NEIAP 

NELAP 

NELAP 

NELAP 

NELAP 

NELAI' 

NhLAP 

Nl,'.I."AP 

Kff(,eUve I)'le 
--2i47iiliii""-

7/30f2t104 

5/8/2009 

'114l2tiOJ. 

7/:Jt)/20tl4 

~i/812009 

;;I4IJ.titi;1 

7/311/2004 

518noO<) 

lI4/2(iOl, 

214/11.1tlt 

2/412002 

2/4/2002 

I .117/l,(I06 

2/4/2002 

7/3012004 

.1181Ztl09 

71JO/ZU04 

5/812009 

mI4l.liJ2 

"ll:JtlI2004 

5/8.'2009 

2/412001 

713012004 

51812009 

1.!412001. 

7/JO/li)04 

2/4!2iIOZ 

7/:l0/Z004 

5/812009 

ExpiratitHl 1)<1(C: 61,30/2011 
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Attachment. to Certificale #: E87604-15, expiration date June 30, 2011, This listing of .cel-edittld 
a"alyles should be used only when ""(leiated with a valid •• rtitlcat._ 

SM. L.bor"t.<"-y W: E87604 

E87604 
Katahdin Analytica' Services, In,,_ 
GOO Techno.logy Way 
SCllrborough, ME 04074 

~;l' A Lab Code: ME00019 

-r\'iii-iri,,-----Solid ;;'i;rc'heiilic';fiVi'-i':;:;;;Ys'-'--"'-' 
A"aly!. Method/To"h Categor'Y 

(207) 874·2400 

Certific.ation 
Type Effective Hate 

Bo-roil----------·---·-----·-··-·--·,----···-·-- ·'·-(:A=(~'2':J·~(:i2('f.!a)A6()2'i:j)'/'i'(:"i)='""'·-Meta];,'-------------.-----.-.-.... -. ""'_M'-""-'"N'firAI)"" "~'-'------------i-i!7721506-------

Boron 

Bmfl"lochlorOI"II{'.Ih;:1ne 

H romol;h loro me Ih,:1I1C 

Bn)r\l!)ch!,)romt~h!l.rlt 

Bronwd ichlor"omelhal"le 

Hrom()di~"h!or(\mcthan(; 

Broltiodicljloroillctharte 

BI'OI!lOt(")r!i'\ 

Bronlohmn 

r~roln()fbrm 

Br()ul{)[(.Jf"lrl 

fhllyl btIl1.y1 phth~lale 

Butyl b(:1l1.yll~hthal<1te 

Cadmium 

Cadmimn 

Cai"llnilJIl1 

Calcium 

Calcium 

CLiprolllct!llll 

C1I.p,.,)!,ICII:ln1 

CarbrLl,ole 

Carbazole 

MS 
EPA 6010 Metals 

EPA 9056 General Chemistry 

EPA 8260 Volatile Organii,;; 

EPA 8260 Volatile Orgu.ni(,;!i 

SOMOf ,2 Fxll~\1it f) Volatile Orgll,'lks 
J,()w~Mediul'Tl 

Volatil(':s/OC·MS 

SOM01.2 Exhibit D Trace Yo]atJ]c Org,'~I,k~ 
Volatil(:s/()(.\MS 
EPA H260 Vol~~t.iI~~ ()rg~tnits 

OLM04.3;!::':x.hil)it 1) Vohltilc Org,ulil':Si 

SOM() I ,1l;;~hibit D Voh,tilc Organics 
Low·Medillm 
Vo!~~tilc-s/(JC~MS 

SOM01,2 Exhibit D Tnlce Vnln\.ilt OtW~J\ics 
V()I(.Hj!cslG('~-MS 

FPA. 8260 Vol~\lik Orgal!icSi 

OLM04.3-Exhibil. D Vl,I,t1ile Org;m!cs 

SUMOI.2 Exhibit" D VO!O:Itile Org~mics 
Low-Medium 
Yolatilcs/(JC-MS 
SOMO J..2 Exhibit. D Tra~~c Yoll.llile Oq~l1l1ieSi 
Vo!atUes/(](>MS 
EPA 8270 Extf<:1ctnbl~ (")rgiIlJlt;~ 

OLM04.3~Uxhibi1: ]) Ex1.nlc{ilble Orgatlics 

SOMO l.t, .Exhibit 0 r:~:Xln1~1"ble Ol'ganics 
Senliy()I!I.til~sJOC'-·MS 

EPA. 60 I 0 Metals 

EPA 6020 Metals 

ILM05.3·Ex.hibit .M.~t.ah 
DIICP·.AES 
E;PA 6010 Mcwls 

EPA 6020 Oelitral Chemistry 

lLM05,J-r:~xhibil Metahi 
DflCP-AES 
OLM04.3·!-:~xhibit D Extnl.\;;tabl« ()rgi'l/Ij(,:~ 

SOMOI.Z l.::x.l1lbit. D r~xtrllcliLblt\ Orgarlics 
Semiv~JI'ltik.~/GC-MS 

Ef~A 8;{.10 l::xtl'adable Ot'ganks 

OLM04.3~E~.hjbit D Ex1.ra~~t,~bj~~ Orgal1lt;~ 

SOMO 1.2 l.;;xhibit D UxtnlCillbk Ol"g;:l!'!i~s 
Scmiv()]lltil~~siGC-MS 

Cliellts .lId Customers "-0 urged to verify the laborntory's current ce,tific.tion stlltus with 
the Environment.l Labor.tory Certific.!iOlll'rogram_ Issue i)rHe: 7/112010 

NELAtJ 4126121102 

NELAP 21412002 

NELAP 2141Z<1II2 

NEJ.AP 2/41l002 

Nr~LAP S/S12009 

NELAP 5J800()9 

NELAP :2/IH:?OO2 

NEiLAI' 713012004 

Nr!LAP 5/KI2{)09 

NEl"AI' ll812009 

NHLAP 2J4!2()02 

NELAP 700/2004 

NELAP ,ISI2IX)9 

NELAP 51S/20()9 

NELAP 2141,00, 

NELAP 7131)12004 

NEJ.,AP 5/812009 

NELAP 2i<I/ZOQ;?, 

NELAP l.l4/Z002 

NFLAP 111712006 

NELAF 21412i)(>2 

NI~LAP 1.11712006 

NELAP 1 ]/7/;?OO6 

NF~LAP 7f3(1)()()4 

NEl...MJ l/8121)09 

NnLAP 214/2002 

NFl..:AP 713(1121)1)4 

NEI,AP 5/3/2009 

Expil-atioll nate: 6IJO/2() I I 
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State L"bo,,,!ory 11): E87ri04 

E87604 
Katllhdill Allalytic-al Services, Inc, 
600 Technology W"y 
S.",'botough, ME 04074 

EPA Lab Code: MEOO0l9 

·i\.l'ali:i"'''s,j[i;r.i;;rcile;;;[c.rJiT,,t,:;:rafs·-·------.. -----------.-----.----.----.-------.. -. 
Analyte Mdhl)d!T~ch C.,.g(),y 

Certification 
Type Effec,tivC'Dlltc 

________ .. _______ ··~, ___ · ___ ·_' __ ,_,··.·,,'~"_""""_,~,'·_··.·'.,m'" '·'M'"·"'~,,~·""'''M'.''''' .. ~'''.''''~''.'''''n , .. , ,· .. '""~,.,~.,."w,·~".'·M' ... ·" ... "'."".,,~·,._.""'·""" "--".'~.-.-"---'---.---.--.---'-----------------.'-_._._ .. __ ._---
Carhon disulHde 

Carbi'Jn (lisl,l!f!Je 

C,lrbon dili\l!fid~ 

Carbon dis.l\l1~dc 

CI:\rbnrl tetrile.hloride 

Cmhm tctnl(,hlorldtt 

C~lrbi)n lctmchlori(.]c 

(Jllord~ln~ (IC(.;h.) 

Cbl(1rid~ 

ChloHde 

Chlorobcn7..em~ 

Cbl()f\)nCnZ¢llc 

Chlof()benze!\e 

Clllof(}benzl.:.ne 

Cl1101"(lbeJlzilll\t 

Chlo1'ol~tllal'le 

Chlol'()(~thao(J: 

Chlol"i)(.!"tl1afl\~ 

Chhwoeti1ane 

Chlo!'ofbJ'!'I'! 

Chlol'oform 

Chl()r()H)l"m 

Chromiwn 

Chromiu!ll 

ChrOmil.l1n 

EPA R260 V()htlil~ Org<tilic~ 

OLM04.3 M Exhlbit D Volatile Orgatlks 

SOMOI.2 Exhibit. D VolaUh: Org:mi(,s 
!,(,lw-Mediufll 
VolatiJeMGC·MS 
SOMlll.2 Exhihit 1.) Tn\(.;~ Vo!ittik Organic:,; 
Voilltilts/eJ(>"MS 
r,::PA 8:UiO VOllltilt:: Orgll1lk~ 

OLM04.J·Exllihit D Volatile Ol'ganic.s 

SOMOJ.2 EX.hibi[ D Vohnilc Organics 
Low-Mcdilllll 
V<)Jatile~/G(>MS 

SOMOl,1. Exhibit 0 Tfili;~ VolatH\:· ()rgtmk~ 
V,.)lll.liles/GC-MS 
eVA 808]. Pestici(h:,3-r·krbki(i~S-r'ClJ\ 

F.PA 9()56 (.kn~ral Ch~l'!lis~r'y 

EPA 925! GC!\t.f'.l1 Chemi5:Hy 

EPA 8260 Volatile Organil.is 

OLM{l<1.J-E)(hibit D Vot~-Hj]c ()rgllnit;.~ 

SOMOI.2 Exhibit D Volatile Organics 
Low,Mcdium 
Vnlfrt.ilc'!;./(IC-MS 
80MOI.:;', Exhibit n "I"r<I(\(: V~llatik Ofgllllit::~ 
Y(.)\(ll'iks/GC-MS 
EPA 8270 Pi;:!:itiddcs-Hcrbiddl;!!i-f'CB'$ 

EPA S260 Vohltile Organics 

()LM()4.3~Exhibit D Volatile Organics 

SOMO].2 Exhibit D Vobnilc ()rganic:-; 
Low-Medium 
Vol atiles/GCMS 
SOMO 1.2 Exhibit f) Trace 
Volati1csICK>MS 
EPA 8260 

OLM04.3 .. Exi1ibH D 

SOMOI.2l::xi1ibit. D 
l..o\v-M(!dium 
Volatilc::;/GC\MS 

SOM(J 1 J Exhibit D TrilC~ 
Volatiles/GC'.MS 
1~j'JA S260 

EPA 6010 

F~PA. 6020 

lLM05,J-Exhibit" 
D/ICT .. AES 

Volatile Organics 

Volatile (hguni(;~ 

Volatil<lOrganics 

Voliltik Organics 

Vo];:ltile Orgafli(;s 

Metals 

Metals 

Client, Illld Custom.,'s "ro lIl'g"" to verify the IlIbo,."tory's .. u .... ent cortific"t;oll Sla!us with 
the 'Environmental Laboratory Cerl'ificatioll Program, lssue Date: 7/112010 

NELAP 2/4/2002 

N FLAP 7IJ01:?004 

NELAP 518120(19 

NELAP 5/812009 

NELAP 2/4/2002 

NFLAf' mOr,W04 

NfJ .. .AP VSIL()09 

NI':\LAP 5/812009 

NELAP 214/2002 

NELAP 2/4/2.002 

NElLAI' l/4/).O02 

NEt.AP 214120()2 

NELAP 7130/21104 

NELAP 5/8/2009 

NELAP 5/?;/2009 

NELAP 2/4/21102 

NELAP 2MIl.OOl. 

NEL-Al' 7/.lilllO()4 

NELAP 5/R120()9 

NELAi' SlWOO9 

NELAP .;;'./4i20(\], 

NELAli 1/,1I)J:!'I)04 

NELAP 5/H120Q9 

NELAP 5/8/2009 

NELAP 2/41:?OO2 

Nl-.IAI' 2141211{)2 

Nl:!.LAP 2!412()O2 

NEI..AP 111712006 

Expir"tjoll 1),,1.: 6I.l0I2011 
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SIM. L"bo.MO"y 1I); E87604 

1':87604 
Katahdin Analytical Sc,'vices, Inc, 
600 Tcdmology Way 
Sc,"'borough, ME 04074 

MEOOOl9 (207) 874·2400 

-~~Ertl:-ix:-'---S~llid and(~·heiiliCalM,ate.:j;;ts---------------------·----·------.-----.. ---.--.-.-.... ----,-,-,.--.,~ "".~".m'",""" •• ~·" .. '~,,·"_,_·"'·_. __ •· ___ ·_·· ___ ·_· __ ..• _-----------,," •. -----... 

Certificlltion 
Ani.~lyh~ Ml~thodJTech eM_gory Type Effed,ive nate 

Chmll"lium V! F.PA 71% '-'·-?i·~'~i;;·;iT(:!:i~e~"';;'i'$·t';;"""~· """"'-·--·-----·---NI~l~j:'---------·---4/2(;J2TlO2"---

Cht)·s(~ne 

(~hrY!:>i:'l1~~ (without S!M) 

cis" 1.2-Dk-hlorocthyknc 

d$-I :2-DichlC,Jr(l~\.hyl~ne 

cjs~ i )"Di~\hloroothylene 

ci,,-l,2-Dkhlt)rocthyltnt 

cis-I.3"Didll(lrOpHlp~n~ 

t;is-l )-f)ichloroprope\1¢ 

cit>-I ,J-f)ich!n\"()pr~)pvnt: 

ui~-I ,3-Dichloj·(lpn'Jpe.nt) 

Cob<llt 

Cobalt 

Cobj~r\ 

Copp~r 

C\')pper 

CoPP~!' 

Cydoh~xan(! 

(;yt;li)heXmle 

Cyclohc,.xan~~ 

[)aiapon 

Dcc<-lchlowbiph\:"n>'1 (HZ 2()9) 

delt~\-BHC 

delt!\mB~IC 

dcita .. BHC 

Di<-lIIl.1tc 

D i hCllz( a'I 11 )all thrllC(~l1C 

Dibcl');{,(a,h)llnlhnlcene 

EPA 8270 ExtnlCt:lbk Orgmlic1l 

OLM04.3w,Exhibit D E,:'I:t.ra~\tabk Orglmks 

SOMO\.2 Fxhihit 0 Ex(nlCHlblc Oq:\,luics 
S¢lTIiyol(l\ile!l!GC-MS 
EPA 8260 V~)lHl'ik Org!:l.l1ic~ 

()LM04,3-Exhibit D Vo\a1'il80rganks 

SOMO\,;;'. F.xhibit D Volllti1c OrgtlTlics 
Low-Mcdi(1I11 
Vo!atlles/GC,MS 
SOM01.2. 'El(hihil D T!',\c(! V()lati!c~ Organic,s 
Vo\,\ti!es/OC·MS 
EPA 8260 Vnlalil~ Ol'gallics 

Ol.Jv1'04.3-Exhibit D Vo!atHc Organks 

SOM01.2 Exhibit 1) Volatile': OrgI1l1i~.s 
Low·Me-dium 
V()lat.il~'is/G(\MS 

SOMOI.2 Exhibit D Tf1!(;C Volatile Organics 
VoIatilcs/(.i(>MS 
EPA 6010 Metals 

EPA 60.20 Met~ll~ 

lJ...M05.:.:J-F';;.:;hjbil Mtti'll~ 

DIICP-AES 
EPA (i01,O Mel,tls 

EPA 602() Metals 

!LM05.3·Exl1ibit M~tals 
lJ/lCP-AES 
OLM04,3-F';Xl'libit D Volll.tilt Orgurlics 

SOM01.2 Exhibil D Volatile.' Organill-s 
Low .. Mcdium 
V(l!ati!e.s/G(\MS 
SOMO 1.1. P!(hibil. D Tract:, VnlMi!~ Ol'g.mk\t,; 
V1JI<!tile.~/OC-MS 

ePA 9 IiI Pe!;tkides·I'lerbicide~",PCB's 

EPA Bon Pe);tidd\!s··I"!.~\rbidl'lcs·PCB'~ 

EPA gOB I Pesticidt;:s-H(irbl~\i(!ct>-PCH'~ 

OLM04,:H:~x,hibi!: /) l'cfitkide~-H~rbit:ide$"PCB\ 

SOMOJ ,2 Fi~hihi\' D Pesticidcs-HetbicideSMPCB's 
Pt.~ticides/GC·ECD 

r,::YA ~?70 P~sticid~$·i"Ie!'hicides"PCB'}i 

EP A. S2'JO EXH'tl.ctahle Ol'g.mks 

OLM04.3Mr.;,x,hibit D E;':,tnli;t::.lblc Orgm1l(:'s 

CHenh ~md CUstoll1ers are urged to verify the laboratoryts CUrI"cot certificntioll SbhlS whh 
the Enviwnmollt.l Laboratory Ce"tificatiolll'rog ... m, Issue Ihte: 7/112010 

NELAP 2/412002 

NELAP 713012004 

NELAI' 518IJ.OO9 

NELAP 21412002 

NbI..Ai' 71:)012004 

NELAP 51812009 

Nl-:::LAP I/SI2009 

NELAi' 2/412002 

NE·:LAP 7/3012004 

NELAP 51812009 

NELAP 518120119 

NELAP 7J4/2002 

NELAP 21412002 

NEt,AI' 111712(1)6 

NFLi\!' 114120()2 

NELAP 21412002 

NELAP 111717.006 

NFI,AI' 7!:lO/201J4 

NELAI' 5/8./2009 

NIJ..AP 5/812009 

NELAI' 511212005 

NELAP SIS120119 

NELAP 21412002 

NELAP 7/:l(IIZII04 

NFLAI' 518110l!9 

NFI..AP 2/4/2002 

NFLAP 2/4/2002 

NELAP 713012004 

Expi,'ati"" Utile; 6I3()/2011 
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SMe L.b'H'atol'Y Ill: E87604 

E87604 
Katahdin Anillyticfll Services, Illc. 
600 Technology Way 
ScarbOl·ough. ME 04074 

EPA Lab Code: MEOOOl9 (207) 874·2400 

________ _ __ _______ ___ ______ __ __ ..• _._.' •.. ".",".'."'." •. ,,"' """ •. ""_,,.,,~",_._,~. __________ .. __ .. ___ . ___ .. __ . ________ .•.•..•.•... , •... __ .. ,_ ......... ,,,.·,'''',,"',,,, __ ''''.''_~''''",.''''·''m'_''''''M·~_''···~.··_,_·· 

Matrix: Solid and Chemical M"ieriais .... ··· .... 
AIl,alyte 

DibellZoful'i.1!l 

Dibcll100furan. 

DibH'l!'llo!;:hI0mmt::thi'11"1(;: 

Dibt'()!tIOehlormntlhfll'le. 

DibrOl"1"!ochINO!l1ethane 

Dibl'onloTIINhane 

Dicmnba 

f) i ch! c:)rod i Jl \)()rNnclhfme 

Di ch lor"Otii t1 tlot omc.thauc 

Dichl()mdinllo!'Omctham~ 

Di ell iorodJ tluoromet.hanl! 

Dichlmopi'Op (Dh:h!OI'prop) 

Dieldrin 

Dieldrin 

Dieldrin 

l)ie~vl r\-l.llg~ org,\nic$ (I)R()) 

Di~~~.II"i~nge o!'gatlic~ (DRO) 

[)i,~sd )'~ng~'. Lln},llni\~s (DRO) 

Diethyl ether 

Dicthyl phHHliatc 

Die1hyl phth\II\11C 

Diethyl phlhah'te 

Di·i£()propylethcl' (DIP!:) 

Dilm~th()atc 

[)irl"ll:t.hyl rhth~llate. 

Dime.thyl phthal!.ltc 

Di·n .. blltyl phtlHll(\t.~. 

Dj·n·butyl ]lllth~111Ite 

Di-n-bulyl phlh!IIMe 

Method/Tec,h 

Semlv(l]JHiltsfOC·MS 
EPA 8nO 

OLM04J-Exhibit D 

EPA 8260 

OLM04.3~Exhibit D 

SOM()1.2 r~xhibit!) 
Low··McL1iurn 
Vol~J.l.i1t:s/UC-MS 

SOM(J 1.2. Exhibit 1) Trat;~ 
V()IHtikMClC·MS 
EPA SZ(i(l 

EPA8{5{ 

EPA. 8260 

OLM04.3-f';xhibit. t) 

SOMOI'z I'xh;b,1. D 
Ll)W-lvledlllln 
Volatile~/CK;"MS 

Extr~\ttablt Organics 

l:'!xtl'actBbl~ ()I'ganics 

Volatilt: ()rg;wi\:~ 

Vo!aiill¢ Orgimics 

Voll'ltile Organics 

Pcsti ()i d~s" H \~rb (()I d.;::;-PC H 's 

Vol(\til~ Or'ganic~; 

Volatile Orgf\lli~~s 

SOM01.2 Exhibit D Trllct Volatile ()rgi1llit;.!> 
VO]tltileMGC-MS 
rw A 815'J Pestici(\cs"'J-Icrbh\idcs-l'CH'~ 

EPA 8081 Pesticjdcs~HGrl:>iGid~~-PCB'~ 

OLI\1"()4.3·/:":xhibit D PcsticJd\:::I-!'lerhicid~f;-PCB'~ 

SOMO 1.2 EKhihit D Pt;:Sl.iI:::ide~-!·lel"bid(]es .. PCB's 
P(;sti<;i dcs/(iC" Fi C D 
EPA 8015 t;xtnll.;:t'lble Org~lrlics 

M.A-FP!l Extm.clable. Organics 

Mf::tJEP 4.1.25 [·::-:tmctablc Orgimks 

EPA. 8260 Vol!ltile Org.ankf' 

EI'A sno L;;xt!'actabh: Org~Hlks 

OLM04.3 .. Exhibit D Ext.mC!\lblt:: Orl),il\"1ks 

SOMIJl.2 Fixhihit 1) ExtH1(;lablc Organic.s 
Scrfli ... ()I<l.tile~/Ci(>MS 
EPA 81M ExtJ'a~tabl(~ Organi~,s 

EPA S270 P(tstj(:idl";"s-H~irbkldl;:~-PCB's 

EPA. 8270 EXlractable Organics 

O\...M04 . .J-"F:;o;:hibH D Extractable Organks 

EPA 3270 E:x~n1t;T.(lble Orgi~llic$ 

OI..M04.3·Ex.llibit D ExtT<r~tl.lble Orgil.tlics 

SOMO 1.2 Exhibit n Extract<tb!e Organics 
S em IV() I ~11.i Il!s/(1 C' -MS 

Clients and Customers are urged to vt~rjfy the lubol'ntory's current certification status wit.h 
the Environmental Laboratory Certificntion Pnlgrum, Issue Date: 7/1/2010 

NI.'LAi' 

NELAP 

NFLAP 
NI-.::!.,AP 

NFI.AI' 

N}J.,AP 

NI?LAP 

NELAP 

NELAi' 

NCLAP 

NELAP 

NI:::LAP 

NELAP 
NEJ..AP 

NELAP 

NF'I.-AP 

NELAP 
NFLA!' 

NELAI' 

NEI...AP 

NELAP 

NFI.AI' 

NEI..AP 

Nr~LAP 

NELAP 

Nnr.,AP 

NELAP 

NELAP 

NELAI' 

NELAP 

Effective 031< 
,·._·._·.'m.·._ .. ·_· .. ···.".,,·.,,·._· ___ ··_· __ ·· 

SlS/lOO') 

2/4/2002 

7/30/2004 

2/4/:!002 

7/;l1l121104 

5/8t2009 

S/8/20119 

2/412002 

5m.mllI~ 

2/412002 

7/JOr,WII4 

5/812009 

j/s/2009 

5/l1.!:lOOS 

214/2111)2 

11.)11/211114 

5/S/20G9 

2/4/2002 

2/4!2002 

U41200Z 

214/2002 

ZI<l!2002 

'7130/2004 

5/812009 

5/812009 

4/2(i/J002 

2/412002 

71311/2004 

2/4/2002 

713012004 

5/812009 

Expi ... tion Date: 6/30/2011 
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Stll!e LabOI·.tory Ill; E87604 CI' A Lob Code' 

E876()4 
[(utahdin An>llylic.l Senk.s, lI"" 
600 Technology Way 
Scarborough, M.E 04074 
·Mii'ii:hi--·-s(ji],C.ii,Cc'j,erni.-,:;iiViai.,:i,\-is·--·"-·-...._ .. 

MEO0019 (207) 874·24()O 

Certifkntiou 
Au.lyte Method/Tod, Category Type Etl'~H .. tive Dat.c 

mi:i'~'t;;~~:~\'b'lc"();g~\;{j'cs'---'---------'------ NEil .. AP--"'--'-"'-- · .. ··,,··········i7:ii2(j"()T-·-·--······_·M

• 

OLM04.J-E:-..hibil D Ex(factahlc Otgallics NFI..AP 7/J0/2()04 

Di-I'H1UIyl phthnh.ttc S0J\.101.2 F!'xhibit D 
Semivolatiles/GC··MS 

DinOSC(l (2-~~c-l)\..I~)'1-4,6-dillil'rophc;::n~tl, DNHP) EPA 8151 

E:ndO:iil\!i~\r\ I EPA 8081 

Endosu!fan I. OLM()4.3~Exhibjt D 

End(l::.ll.Jlfllll J SOM01.2 Exhibit D 
Pe:'i[i(:ides/GC~ECD 

Fndosu!fl1llll EPA SOf:1. 

r':nd(}.~ll!f[:\I'l II OI.,M04.3~Exhib~t D 

EJ)dosuUan II SOMOl.J Exhibit [) 
Fcstloid!;"s/GC-EC!) 

Endo~u!fan sulnl.tli; .EPA 8081 

Endosulhm ~\.lJftltC ()LM04.::~-Fxhibil. D 

End(}~Ll!j~l.n SU!hlk SOMOl.2 Exhibit [) 
P~stic.i{j('5!GC-ECD 

r;:ndrin EPA !W81 

End!'il'l OLM04.J,.ExhibH D 

[::mlrln SOMOJ.1 Exhibit f) 
P~~ficide~/OC-ECD 

.Elldr"in a!dehyd{'. t::PA. 8081 

bndrin llidchydv OLM04J-Exhibit D 

EndrJn ~llde!'hyde SOM01.2 Exhibir D 
PestiddcsJOC·ECD 

Endl"in 1~'~~lonc bl"' A. 80S I 

Enddn kcwnc OLM04.3~Exhibit D 

Enl1rin ketone SOMOI.;? E':-:.hibit n 
Pt:s!il.;ide~JOC-ECD 

Ethyl methacrylate EPA 8260 

Ethyl !11~:than(.~5u!fono.t(~ EPA 821(l 

r!·.thylbel1;t;~n~ EPA ~260 

E!thylbenzene. OLJVI04.3"Exhibit I) 

Etllylbcnl.~:\li; SOMOI.2 t·:x;hlpil.!) 
L()w .. Mediul"II 
Vo!~t(ks!GC-MS 

Ext!'act~ble Organics 

PtS Ii ci d~.s·:I·1 e.rhi ~~i tIcs· PCB's 

r\!::;ti(;i(lcs~J-It:!1"bid(lcs-PCB':;; 

P .. stlcid~~-Ht;rhicide~-PCBTs 

P~sllcid8s"Herhjci(jl;!s"PCB's 

Pesticides,·I·lerbicidcs"PCB's 

Pestidd~!s~HcrbiGi~b;-P("I3I::; 

Pt:~t\r.;!dt:s-H~·rbkjdt...~-PC8's 

(j(~stiddi:=s-H~rbidde.~-PCB'!i 

Pesticides··Ht'!'bicid\·~s"PCB's 

.P~~s1.( ci des-H. erbi t;i dc~-PCB I!; 

Pcstl(:ldcs-Hl;:rbidties-PCB's 

P~~~icid~~-Herbi(;ides-PCB'~ 

Pesti c i d(~£;" Herb ~ c-i (lcs .. PC [~' s 

Pe$tic.ides-l·I~!'bici(\es,PCB's 

Pesti ddcs" Herb I ~~idcs" PCB's 

Pcstiddes"Hcrbiddc~-PCH'~ 

Pesti~~des·Hcrhici(j~~s"PCHls 

PesticiJcs··Herbiddcs-]1CH ls 

Pe~!i ddeSi" H el'b I Ci(!\J~l" PCB's 

V(ll~\.bk Org!\rIIC~ 

[:.xtfacrab!e Organb, 

Volat~!(:) Organics 

Voli~tik Org:ilniG~ 

V(}latile Orgarlics 

Ethylbel)l.~'.t1e SOMOJ..2 Exhibit D Tnl\~~. Voh"ltilt Or'g!lJlics 

f.~thyl"t·hl11"ylethcr (.ETHE) 

F~\mphl.lr 

F!m)ral'ltbent 

Vl">!alileS/GC-MS 
F:PA 8160 Extraetublt ()rgallics 

EPA 82"10 Pcslkid(~s·Hcrbicid~5-fJCH'::> 

EPA. ~270 E:o\\ractable Org:aflic.~ 

Clients alld Customers are "'"god to verify til" laboralory's CU"l'cut <e.rtitleation status with 
Ihe. Environmental Laboratory CcrtificuHon l'rogl'am. IsslIc I)"t,,; 7/11201 (I 

N'ELAP 

NHAP 

NELAP 

NELAI' 

NFL-Ai' 

NELAP 

NfLAP 
NEiLAP 

NELAP 
NELAP 

N.ELA.P 

NELAP 

NELAi' 
NELAP 

NFI,IIP 

NI'LAP 
NELAP 

NELAI' 

NELliI' 

NEI .. AF 

NFLAI' 
NELAP 

NELAP 

NELAP 

NFl_AI' 

NELAP 

NFI.Ai' 

NELAP 

NF1...AP 

51812009 

IIl2/20lll 

2J4J1002 

7/3011/)(\4 

5J8!L009 

21412002 

7/3012004 

518121109 

ZI4i2002 

7130121104 

518/2009 

1./41Z(J01 

7/)0/201)4 

5/8121109 

2/4/2002 

71)0/2004 

S1S/200t) 

2!4J2002 

7IJO!l.004 

5J::U2009 

2/4J1002 

214!l.lIil2 

214/2002 

7tW120fH 

llS/20119 

5/8/2009 

5/8/2009 

4/26/l(1)2 

,1412001 

Expiration n"te; 6/3(1/2011 



Charlie Crist 
Govornor 

Lllbortltory Scope of Accreditlltio/1 

i\n~ M. Vi.rnonte Ros. McO .. MPH 
8t;)h:~ 8IJrgt\?:(Jn Genor~1 

Page 53 of 62 

Attachment to eel'tifieal. #; E87604-15. expiraWm dute .lune 30, 2011. This listing of accredited 
""aIYles should be used only when associated with a valid eel'titleate, 

State Lllbol'lItory 11); E87604 

E87604 
Kaluhdin An~llytlcnl Services) .Inc. 
(jOO nchnolog)' Way 
Seal'horough, ME 04074 

EPA L~ib Code.: MEOOO.19 

-J\!i'"a·t1:l"x';~""""'s(~li·(ra'~ (f (~'h'c'~;;'"i'c~lriVE~·tc~~'i'aI~"'""" '" "".".~"""."""",,,,,", 
Analyte 

F!u(1ranthcnc 

F!I,l(m:mfhen~ (without StM) 

F!\l(lre:!1~ 

I",'!ll()!'tme· 

Flwm::ne (with(lut 81M) 

g<.1mmfl~nfJC (Lllid~'lle., 

gamma"Hcx<l.c,hlol'ocyc!ohexane) 
gllnlm~L-B'HC (Lilldal'lt;, 
gamma"'HcxadlJomcydoh~xan(~) 

gumma-BIIC (Lilld;Jlm~, 
gt1.mrtJ 11-Htx tlchll}J"(Jcy d nhex!IJj/:) 
g\:lmmf.l-ChlordftIHi 

ganlm(I.-(~hl()r~!tl'le 

g~m1. TIl ~l-C!!I !)rd lirlc 

(la~!')!ine r£lng~ !')rg,l,nics (ORO) 

O,\~(JJil\e range ol'ganics (ORO) 

Gasoline rang!;) or!:',ani~~s (GHO) 

,H~~ptal.;hl()1" 

I'Jeptachlot 

HcptllchJor 

H(':pt!:lchlor ~~p()"i<l~ 

H~pt;:lchJi)r cp~Jxide 

HeptadllOl' epoxide 

I 'IexachltJrobcll:/;~\,jc 

Hcxachloroi:lcn;(,\"\I(~ 

Hr.x,a(:hl\.lrllbem;'\:m~ 

HC'l(1lchlorobut.adi~ni;: 

t'l~x~l;hlor(Jbutadienc 

Hcx!tchlomblltadicne 

]"I('.x3chll)rohutacllcnc 

I I ('.xilch [ofOcycl OP",(1tJ<I ienc 

Hcx/1,chlol'(H:ydojJlint:il<lknc 

HC}(l-\chll)n)cyc.lnpelltadicl'l(:) 

H~'I(!.\\:,ili()\'()cthlll'\e 

Method/Tech 

SOMOI.2 [,hib,! D 
St;:r'lliVl)iJ;ltiJes/(lC·MS 
EPA 8270 

OLl'vl'04.3-'Exhibit I) 

SOM01.2 E:xhibit D 
Semivolatiles/GC>MS 
EPA 8081 

OLMI)4.3-ExliiM D 

30MOI ,2l:(xhihit D 
Pi;:sti~',ide:;:/GC-ECD 

EPA 80S I 

OLM04.3-Exhihil D 

SOMOI,2 Exhibit D 
Pl~Micides/GC·,ECD 

EPA 80lS 

MA·VPII 

MEnEP4,2.l7 

CPA 80g, 

OLM04.3"Exhihit'D 

SOMOU .61110ill) 
l-'e!;\'i~ideslGC-ECD 

EI'A 8081 

OLM04.J-Exhibit D 

SOMO 1.2 Exhibit D 
P(\sti~:idcs/GC"ECD 

GPA 8270 

OLM04J-Exhibit f) 

SOMO!.2 Exhibit D 
Semivolati\cs/O(:"MS 
EPA 8260 

EPA 8270 

OLM()4.3~Exhibit D 

801' ... 101.7. Ex,hibit D 
Semivi'>!aO!tsJGC~MS 

EPA 8270 

OLM04 J-Exbibit 0 

SOMO.l.2 ExhiiJit D 
S~~mivolati Ir:-s/O(\MS 
EPA 8270 

Category 

EXlr3ct,l.ble Organics 

r!xtntet!lbll;) Organius 

Extn~ct!l.hle OJ'gaJlics 

ExH'actabl~~ Ol'glmics 

Pe.sticides"H~!bici(jes~PCB's 

P~$ticideIA'lej"bi(:ides·PCB'£ 

Pesl'icidl~s"llerbiGidcs:~PCBls 

Pest i G ide.~" Herb i c~ (li~5-PC H IS 

E)<trawd)le Organks 

ExtnH:ta])k ()rgl:\(lks 

Ex1,niCtubk Organics 

Pestil':ides··H~fbiddt~s"PCB's 

Pe~t.idd,"5-Ht:rbici{,1t$-PCBL.~ 

Pes ti ci dt~-I "I crbi (;i de.s-PCB' s 

Pe.~li d de:id'i c,rb i c idcll"PCB' s 

Pesticide~"H,crbici(k\~-PCB's 

flc~ti~,idt::i-Herhicide$-PCH\ 

t":;"J.\\rut;\ab1c Organics 

ExHI1(;1tlble OI'ganic8 

E.xtl"actable Orp,tlnks 

Volatile Organics 

Extril~t\lhle Org11nic5 

Exj'raculhle Orgimi(;~ 

Extnl(,;t;.tb!c Org(lJ1.ic£ 

Extrw:::t!lble Oqpl.t1b 

Exh·,lctu.b\e Organic~; 

Extracta\"ll~ Org~!lics 

Clients and Customers lire urged to verify the iubor.t(Wy's eurrc"t c.rtltk"tio" status with 
Ihe. Environmental Laboratory CCrtitlcatioll J>rogl'am, Issue Dille; 7/1/2010 

(207) .874·2400 

Ccrt'it1~~a.tlQn 
Type Effective- Date 

M',",'w,·,,_'."ww·.··, __ ·_· ____ ' __________ • ___ , _____ • 

NEL.AP 713012004 

NELAI' 5/8120119 

NELAP 1./4/2002 

NFl-Ai' 7IJOl2004 

NEI.A? l/8/2009 

NELAP 2/4/2002 

NFI,AP 7/30/2004 

NEliAI' 5/812(109 

NELAP 4/2612002 

NEIAP 71311/2004 

NELAP 5/812009 

NPLAP 21412002 

NELAP 214/2002 

N.ELAP 2J411(J01 

NFLAP 2/4J2002 

NELAP 7f)0120011 

NELAP 5M2009 

NELAP 2/412002 

NELAP 7/30/2004 

NELAP 5/8/21109 

NELAP '2/4r:20{)2 

Nbl.AP 7I:lO/2004 

N,El..AP j/S/200'! 

NELAP 214/2002 

NELAP 2/4/2002 

NELAP 71'10/).004 

NFLAi' 51812009 

Nf,LAl' 2/4/20112 

Nl,(,Af' 7/30/211114 

NELAP SIR/200t) 

NELAP 214/20()l 

"x.pir"tion Date: 6/30/2011 
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Attachment to Cc,·tifklltc #: E87604·15, expiration date .June 30, 2011. This listing of "ccredited 
,,,,olyles should be "scd only when assoch.tcd wilh " valid certificllte. 

Sto,. I.,.bon,!oty 11): E81604 

f;87604 
Katahdin Analytical Services, lllc. 
600 Technology W"y 
ScarhO"ough, ME 04()74 

EPA Lnh Code: MEOOO! 9 (207) 874·2400 

'Mi;-il:r;;···s(;ii;:r;;;;(il':hc';;;lc.j-iVi;;te;/iil;;---------------------------------------------.-., .,.- .. - ------- ------ ---- --- ---- ------- ---
Certification 

Annlyte: Method/Tech Cat.eg()I·Y Type Effective Dl'it'e 
-~l-ex-aci~J(:;t~i-etil-aj·;·e·-·"-···-----'-··'-·---'-·-·---·--'--·-·-·----·-----(:~=_M{).ij-F~JliNi~6---------·-·--fr1(-t~;;~-i;il;'i';·'6;:g:~\;;·i~~'··-"-'··---·_·,,·-----,···---_·----'N FI.,"Af---·"···'·'·- . ··~·"·;713{)i1'o;;r"·'·' 

f-kxachlorop\"(lpcm~ 

19r1i!:abilily 

lndeno( I ,2,J"cd)pYl'enc 

1I1lknc)( I ,:z,."1-cd)p)'renc 

il1delW(1 ,2,J'·l~d)rlytelle (withoul SIM) 

lodor'!1eth!IT'H:: (Me,lhyl iodide) 

helll 

,\l'On 

Iron 

Isobut.yl/lJcOl'lOl (2"lvJct.hy!-1-rrop~l.mll) 

150drin 

19()plNr(HlC 

htJpht)l'mlt 

isophol'onc 

I~{)pi'()pylbe!li:"'/;)J\e 

lsopropy!bcnz,cne 

!:-;op\"()pylh(~nzcn~ 

Ifi(1!';alrol~ 

Lead 

Lead 

Ll;)ad 

m·t-p-Xyll;;ne~ 

m+p-Xylenes 

Mll.gnc~jll],l'l 

Magll.esitlltl 

Magnesium 

MallgalH~sc 

80M!)1 J Ex.hibit [) 
SctTtiv('Jlatiles/GC .. MS 
EPA 8270 

EPA 10JO 

ioTA 8Z70 

OLM04.3 .. b:-:hibil D 

SOM01,2 Exhibit D 
S~~miV1)l!u lk,s/GC-MS 
EPA 8260 

EPA 6010 

EPA 602{) 

ILM05.J~Exhibit 

DIICP"AES 
EPA 8260 

gPA 8270 

EPA 8270 

OLM()4.3~Exhjb~l: n 
SOMOI ,2 Fxhibi~ l) 
ScrnivoiuriltslGC·MS 
[~PA 8260 

OLM04.3-Exhibil D 

SOM01.2 Exhibit D 
Low~M(;"dlum 
V{)latile~/O(\MS 

SOMOl,2 f:'~xbibil 0 Tnl.Ct 
Volatiles/GC .. MS 
r,;PA 82'10 

EPA bOIl) 

EPA 6020 

!LM05.3·Fxhihit 
DiICP"AES 
SOM01.l Ex.hibit D 
L()w~M,)di\lm 

VoliHikdGC-MS 
SOM01,7. Fx,bibit () 'l'rw.;;c 
Vt')ll:l(ik,fi/(JC~MS 

EPA. 6010 

EPA <iO'ZO 

i'LM05.3-Exbibit 
DIICP~AES 

I,PA (>1)10 

Extractable Organics 

Ex,tri1(~tflbk~ Organks 

Ol;;n~wl Cherni:;try 

Extr11cUIble 01'ganks 

Extract:(:)blc Organic;~ 

h) .. tra.c~t,ble OrglHlic.s 

Vohuiil;',Orgarlicii 

Metah 

General (])~:mistry 

Metills 

Volatile Organic:s 

PestiGidcs".Ht;rbl(;iQc~-PCB·~ 

Extw.ct~~bl~ Org.fll'licS 

Extnlc[,Ii;It: Oq~al'li(;s 

EXt(,ICtllblc Ol'ganiL.::s 

\'ol!\tilt Organics 

Volatile (Jr~wnk)) 

Vol/:\t.i1~ Org'lnic.~ 

Volatile Or),[,i1nJGS 

EX.t.11'1(.;\'ilb!(,.' Org,l!lius 

Metals 

Metals 

MeUt\!:t 

Vol!:Hik OrganiCS 

Volatile Otgall.it.\s 

Metl\ls 

(Jeneral Chi:~l'nistry 

.Mel.~ls 

Clients and Cu,tomel"s are urged to verily Ih.laboratory's ClIITent ce.rtification status with 
the Environmental LabOl,.to.·y Certifkatlon Pl'Ogl"am. Issue lht.: 1/1/2010 

NELAP 

NELAP 

NELAP 

NCLAP 
NELAP 
NET.A.I' 

NEeAI' 

NELAI' 

NE'LAP 

NELAP 

NELAP 

NELAP 

NELAP 
NFCA!' 
NELA.P 

NELAP 

NELAP 

NELAP 

NELAP 

Nti.l.AP 

NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

NE.l..AP 

NELAP 

S/812()09 

41261Z0112 

21412002 

214f2002 

7!3()/;2.0011 

,IB12009 

214120112 

2/412002 

11171200(, 

11171200(. 

21412001. 

214m10, 

2/412002 

71JOl21104 

51S12009 

2/4/2002 

7I.JOIl004 

5/8120(1) 

51811009 

2/412002 

214121102 

2i4/20r):?, 

1117120116 

018120119 

51812009 

214121102 

111712006 

11I7r2006 

21411.(lOt 

Expiration nate: 613012011 
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Attl,ehmcnt to Certificate #: E87604-15, "'pir"tion date ,Iulle 30, 2011, This listing of accredited 
""a lyles should be used only whe" ",soci.ted with. valid certlficale, 

Stat. Lobo,"VII"Y W: E87604 

E87604 
Katahdin AII"lytic.1 S,','vices, Inc, 
600 'fedlllology Way 
Scarborollgh, ME 04074 

~:I'A. Lob Cod.: ME0001'J 

"Kfa-ir"ix:----stili(l,lii(j-i:;-iie". icaIMateriaj;;--------·------------------------------------------" 

Analyte 

MaJ'lg[lI'Iese 

M(lnglm{'.sc 

MCPA 

M(J)j> 

Mercury 

M \!lh~t(;fY I 011 j (.ri I \~ 

Methap/!'ilt:rlt 

Mctlwxychlol 

M(;\'ho)(ychlor 

Mcthoxychl(,)·r 

Methyl ~\c~;t.at,c 

Methyl acetnte 

Methyl acetate 

Methyl bromide (Bromomethllllc) 

Methyl bmmide ~Brom()mcthanc) 

Methyl bromide (Bromometh~mc) 

M~thyl br()lllidc (Hr~ml~Jmeth1ITlt) 

Melhyl ~llJodcte (Chl()fOmC:lh~HjC) 

M~lh)'l chl()tidc (Chh'Jr()rr\{~th!IJ'\t) 

Mli:lhyl chloride (Chl(ltom~,Hwnlf:) 

Me[hyl chloride (Chl()1"ol'l'lc[IHtlle) 

Methyl ITIcthaaylMe 

McHIyl tn(.lthll11!.:suH\)mlt.<: 

M;;:.(hyl pun1thi()Il (PflTlnhh.lll, iI1dhyl) 

Methyl t~rt~hl1tyl ether (MTBL::) 

Methyl terH1utyl cth~~)" (M"rnE) 

Mr:thyl h~rt-bulyl ethtr (MT[~E.l 

Methyl t~rtMbuty! ether (MTBE) 

MethO(tlTech 

E'PA 61120 

ILM05.3 .. ExI1ibit 
IJ/ICi'-AES 

Category 

lvlct<1h; 

EPA 8 1,5] Pestic,k!~s-Hcrbit.:idc~-PC·l.~'!I. 

EPA g 15\ Pesticidt::;"1·16r'bi(;id(:svPCB'~ 

EPA 74·' I Metals 

t;PA S2.60 Volatile, Org!lnie~ 

EPA 8270 E:\'tl·actil.hl(~ Organic:) 

EPA 80S I Pesticid!;".5-r-krbjcid~s-PCB'~ 

OLM04.3-Ex:hlbit.!) Pei;ticide~-I'itr'bici(\es-·PCB's 

30MO 1.2 Exhibit D Pe~tlcidt;'.s·l(crbi{.:,idcs-PCBI5 

Pef>ticides/GC,ECD 
OL.JvW4.3-Exhihit D Volatil(; Organi~~s 

S01\1'O 1.2 Exhibit D Vol Mile Ofg~l)1i~,!) 
Low .. Mcdium 
VoliHilcs/GC-MS 
SOMO 1.2 F.xhihlt D Truc~ V()li.niJe Org,llliCfI 
Vnlatill!s/OC~MS 

EPA 82M VQhnik Otg!1.!lic::i 

OLM04.3~Ex.hihit!) V~)luti1e Orgalli(;s 

SOM01.2 Exhibit l) Volatile Organics 
L(nv-Mediu!I'J 
Volatiles/GC·MS 
SOMO!.2 Exhibit D Tf,we 
Volatiies/CJ(>MS 
EPA 8260 

OLM04_3·Exhibit D 

SOMOI.? Exhibit D 
L\Jw~Meditlm 

Vo!milcs/OC-MS 

VO!i:lUk'. ()rgnnics 

Volatile Chganics 

voratll~ Orgnnlc:-i 

SOMOI.2 EKhibit D Tra~~c Voimilc- Org<lni<::~ 
YoI1.tHlc!;;I(JC-MS 
EPA 8260 Vollu.ili: Or~nrli(;s: 

k~PA 82'10 l.;:xtt'<1ctablc Organi(is 

EPA 8270 pcsncid~s-I·(~)"biddt:;~-l'GBI.~ 

EPA 8/..60 VolMik Organics 

OLM04,J-Exhibil D V()\Mi1tl Organics 

SOM01.2 I:,\xhibit D Vo!~tH~ Organics 
Low·-Mi:dil.lm 
Vol*l\iles/GC-MS 
SOM()I.2. bx,hlbit D Tmc.:<;: Volatile Organics 
YolU,I.ilcslG(>MS 
OLM04.:H.';,.J1Jbit J) V()l~!tik Ot'g1l.nics 

Cliellts and Cusiomers arc urged to vel'if)! the hlbor'atory's c.uTellt certifkation status with 
the Ellvironmcnhil Laborat.ory Ce."tlfkatlon Program, Issue i)ate: 71.1120lO 

Cel"titlcation 
Type Effective Date 

.''"''''".'w_._. _____ ' _________ ' ______________ · __________ _ 

NELAP 2/4120112 

NELAI' III7W)06 

NELAI' 5112/2005 

NELAP $1 1 2/20(J5 

NELAP 2/4/2002 

NEI,.I\P 2/M2()O).. 

NFLAP 4/26/2002 

NFiLAP 2/4flOO2 

NFLAP 7/:J(I(l(l()4 

NELAP 5/8(l(lO9 

NELAP 7130/2004 

NELAP 98121109 

NI'IAP 518/2009 

NI.iLAi' 2/4/2002 

NEtA!' 7!.J(l12(J04 

N'ELAP 5/8/2009 

NELAP 5/812009 

NELAP 2/4J2002 

NELAP 7130121104 

NI),Ai' 98/Z009 

NEl.,AP 01812009 

NELAP 2!4/20112 

NELAP 2/4/2002 

NELAI' <lIJ6!2<>07. 

NHAI' 214/2002 

NELAP 7/30/2004 

NELAi' ,m/2(1<)9 

N[':LAP 5/8/2009 

NEJ.,AP 7/30120()4 

ExpinH;OI1 Da(e; 6130/2011 



Ch6rlie Crist 
(loverrwi 

.l\na M. ViamOlltfl Rus. MD .. M.P.H. 
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Laboratory Scope of Ace reditati 011 Page 56 of 62 

Att"chment to Certificate #: E87604-15, expiration d.te June 30, 201 L Thl. listing of "ccredited 
IInalytes should be used only when assocluted with" "alld certificate. 

State L.bonn",-y Ill: [<;87604 

E87604 
K.tahdin Analytk.1 Ser"kes, Inc. 
6()O Technology Way 
Scarhorough, ME 04074 

MEOOOl9 

·ii1;;.,TX",·-·--soii,rOii"fc:ii;:i,i'ic.TM.i.,:r;;i;····-···· .................... -.... -.--.,,----------------------------------- ---- ........ -..... -.... . 
Cel,t:lnl..~n.tion 

~_._I~~ ________________________ ._ .. __ _______ .. ':'!_,,~~~~~:,:~~~ ......... _ ... _ .. __ .. _5::'~.t.~~~).~:~ ... _. ___________________ 2YJ'2.. _____ .....~;fl'.ctl\'. D.r. 
Mct.hy!cy~,!ohexal1~ SOMO 1.2 El\hib(\ D V!)l~!(ile Ol'gltllicS NEI"AP ··~'5787i(~i(r"~''''··''··''-''· 

L~)w-Medilllu 

Mcl,hykne chloddt:

Mt,\[hyltne ch!orid~ 

M~~thy!C:I\(,: chloriM 

Mtt,hylcl1~: I,;,hlorick, 

M(,lyhdt:nl1m 

Molybdt:!'!un\ 

Naphthlllcm: 

N::1phl'h{1km~ 

Naphthlllene 

Naphthalene (wHhnut SIM) 

!l .. Butylbe.n'lt'ne 

Nict.:cl 

Nickd 

NiL:kel 

Ni(rMe 

Nitrite 

Nit'!'oben'i';ej1e 

Nitrobcn",C"n~', 

Nitmbenz.Crl0 

Nilroglycl'::fin 

Ni1J"oquinolinc·,J .. oxide 

n-N itro50dklh)·1IIrnin(! 

II~Nitr():>odim.i:tJlylalnille 

n~ N itroso,·dl ~n "b\lty! t11ll i m~ 

ll-N iW,J~ {)d i-rl-prnpy I ,~Tll ill~ 

tl··N itro!;odi"ll"propylam inc 

n .. N i trosod i ~n-propy \ am in~ 

n· Nitr(l~~)diphlmylumille 

Volatih:~81(]C\MS 

SOMOI.l Exhibil. D Tt!wt 
V()latill'.~JGC-MS 

EPA 81.60 

()LM04,3-ExhibH !) 

SOMOI ,], Exhibit D 
Low-MediuTn 
Volatiks/GC·MS 
SOM(H ,2 Exhibit D Tl'aee 
Volati!~~s/G(>M,S 

EPA 6010 

EPA 6020 

,HPA l:rUit) 

EPA 8270 

OLM04,J·ExhilJH, D 

S()MOI ,2 Exhibit D 
Sen'llv(',lfl.t!It.\MCIC-MS 
EPA 8260 

E~lA 60'JO 

EPA 6020 

JLM05.J,E,~Jlibit 

[)IICP-IIFS 
EPA 9056 

EPA 9056 

hl'A 81.70 

EPA 8:1:10 

OLM04.3"Exhibit D 

SOMOU Exhibit () 
S~mivol!lHlt:!!j/(}C-MS 

hf'.A8:m. 

EPA. 82711 

EPA 8270 

EPA 8270 

EPA 8270 

EPA 8270 

OLM04.:1-Exhiblt. 0 

S()MO I ,2 Exhihit [) 
Sem ivoIMill)s/O(>MS 
r.;;PA 8270 

Volatile Organics 

Volut!!t Ol'gal1ics 

Vola@.,:Org'lllil:;s 

VO\<itilt; Orgunics 

Volatile Organics 

Metals 

(icm~ra! Chcmi.,try 

V{)hll'i!e Ol'gal'\ics 

E)\.tractabl~~ Organics 

Extnlctabl~ Orgal'l!e,~ 

Exln}(~luble Organic!; 

VOhlliie Orgi111ics 

Metals 

Metals 

i'vJct})ls 

Ocncrill ChcmiHtry 

General (~'herni;;try 

EX!Jnc\<lble Organ.ics 

Exul1ctab1e Org'1nks 

E,X:lnlG~i:!.bk Org!\Ilic$ 

blractlb!~ Or~a!lks 

E\xtn"l(,.:t!;l.b!i: Or~;\!lics 

Extrw.:table 01'ganic.(; 

Ex!.racI1!blc Onwn1cs 

EXln\Gtllble Orglll'li(;s 

Y·:x.lnKtabk ()rgani~~s 

EX1Ta~t!;lblc Org~lllic5 

Exu·actable Ch"ganics 

Ex1.ra~~t[(t>lc Org~lnks 

1:;xtn1ctabll;:: Orgal1ic~ 

Clients aud Customers are IHgcd to verify the labon.t.l)ry'~ curtent cerHt1cntion status with 
the Environment.1 L.hol'.tol·Y Certin.ntion Program. Issu. nut,,: 71112010 

NELAP 5/8/2009 

Ni'I .• Ai.' 2/4/).002 

NE1..AP 7!30f2004 

NELAP 5ISJ:l.OO9 

NECAP 5/812009 

NELAP 412612001-

NELAP IIf7f2006 

NFlAi' 2/4/2002 

NELAP 2/4!2002 

NELAP mOf2()(H 

NELAP 5/812009 

NFI ... AP 2/412002 

NFLAf' 2/4/2002 

NELAI' )./412.002 

NELAI' II i7fZOO6 

NELAP 1/4(;!:OO:2 

NELAP 214120(12 

NELAi' 2/'IflOO2 

NEI .. AP 7/3012004 

NE1AP 7!.llll)OO'1 

NE.LAP ,/812(109 

NELlii' 5112120(ll 

NFl Ai' 2/412(102 

N[;) .. AP 214/2001-

NELAP 214n<)()2 

NELAP 4126!2()O2 

NELAI' Z/4/2()(Jl 

NFI .. Ai' 7/30120114 

NEI.AP 5/8/2.009 

NE,LAP )/41ZIlO2 

Expiratioll Uut,,; 613012011 
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AHachm."t to Ccrtifkate II: ES7604-1S, expiratiou date .lune 30, 2011. This listing of "CCI'edited 
annlytes should be used only whell associated with. yaHd "cl'tifk.te, 

Stnte L"hol'lll:<H'Y 10: F87604 

E87604 
K.tahdill Analytical SCI'V;"." Inc. 
u()O TecIlllOlogy Way 
Sc.rborough, ME 04074 

EPA Lnb Code: MEOOOl9 (207) 874·,2400 

'K1'II't·i';'i"x:%"'''·''''·s(;ri{rt''J'i'd'''(::'i~~e'"~·'i~'ari\1"a't~·~iai'$··--------·--·---'-'-·---·---·---_____________ ... _ .... 0'_ •• ,_ ••• ~,"~",",.''',~ "",,,~~" •• ,-- •• --.---•• -----.---.-------------------,---

Ct!rtifli.~Mion 
Al1lllytC' MethodlTech Cntcgnry Type KffiH',tlve D:lh! 

-;;:-Nltl'()s(Kiip"ji"crl ;;i;;;l i;;------ -- --------- --- --(5i::Mo~J-::Exii-il;jtl)"-"-----"'----''''- fT~'i,~",;~tl)bit"(5·;:g~\';··~;'cs-----------------------NfIATi--·-·--"'-"'"""-""'--"""'''M~iIJ(·)72·iY6:r' 

n-N'it.w!:>omiithyl~~h)'l~mlinc l.::PA 82:10 

n-NitrOS()Il1()rph()!J)'Ie- EPA 8270 

n.Nit,!·o~()pipetidiJ'\e EPA 8270 

1'I.Nitrosopytrolidine EPA 8270 

t1·,Propylbcllzcrlc EPA 8260 

o,o,o-Tric\'hyl pho~p!]()rot.hiO!Lt.t; EPA 8270 

Ocl.ahydr(J-1 ,J,,$,7-t.e.r.l"\-lniIH)-' ,3,5, 7·tetr1l1.()eine EPA 8330 
(HMX) 
Oil & Gre~lf;c EPA 9071 

()rth()ph()8~,)!ltlte as P E.PA 9056 

o·:roltlidinc EPA 827() 

o·Xy!eni: SOM()\,4 Exhibit D 
1,.DW-Mcdill1tl 
Volati!cs/ot>MS 

o-Xyknt SOMO I ,2 Exhibit D Trace 
Vol'ilik5/OC-MS 

Paint Fille!' I_iquids Test EPA 9095 

p",[)i()XallC (~A-204_07/GC-MS 

p-Di()x~\~'ll: EPA 8260 

PenlHl:!\!ombcll:2:erle EPA 8270 

PcnHII:hlorocl'l1P:1flC hPA 8260 

Pcnt~!chJ(lrol1itmb~~flz/;)nc.: (Q\lifll():.!';cn~) EPA 8270 

P~lIlitcI11{Jr(')phcll()J EPA 8270 

Perlli.lchlorophenol OLM04.3-Fx.hihit)) 

Pen!~l(~hlofOrhcJl()\ (whhout SIM) SOM(l) J Hxhihi!" D 
Semivoiatilct;!GC>MS 

I\~rchl()rat{~ EPA J 14,0 

pH EPA 9040 

pH EPA 9045 

Phenacetin ['(PA 8270 

Phenanthrene t:':PA gnO 

Ph~lHm!.hnme OLM04_3"E:l(hihil: D 

flh~llltrllh!'Cl\e (without SI.M) SOMOl.1 Exhibit D 
Sl;:m iv()IUli!e~/O(~-MS 

Phenol r;;PA Sl.70 

Phe-nol OLM04J-ExhibH D 

/,Jllenol SOMOL2 Exhibit D 
Scmlvoladlcs/GC-M S 

Phor:;1\o EP/\, 8270 

E;.,;lmctabl~' Organk\s 

Extractahlr.·,OrganJes 

,E:>;1'Hwtable ()rg(Ulic.~ 

r:x:tnH;(~lbk Oi'gll.lIk~ 

V()J1ltll~ Organics 

Peslkidc,s~Hcrbi(.:id~~-P(~BJs 

r:"t.nI{'!111/:Jle OrglLnic1> 

(/encrIl.J Chemistry 

Gell~nl! Chernisuy 

Extl-actHble. O!'gmlics 

Volatile Orgm1ic5 

Vo!aOlt:: Org.lI11i(;!~ 

GCTl<:-~nt! Che111i~1i'y 

Extractable OIg.inks 

VO\laik ()rg~nil;~ 

Extnlduble Orgl~!1ics 

Vollllilc Organi,:s 

EXlrm;tllbk, Organic~ 

ExtfllcUlble Otganics 

Extmctilble Organics 

Extraetablc Organks 

General Ch~mistry 

OcncTu! Cn~mittry 

Gcm::ml Chemistry 

ExtJ'actable Orgm1ics 

Extractable Organk~ 

F_;'\:~ra!;ul.bl¢ Org,lnil:~ 

E:»:lr<tctablt Otg<1nics 

EX,\'.!'1lctahlc Ol'wmic~ 

Extractable Orga\lii~:; 

E'~tnl~~t~lb!G Orgiltli('.[; 

Pcst'icid('ii-Hcrbicides,·PCB't' 

Clients and CustoII1ers ~He urged to verity the hlbOl·i:1tory's curn;~ut certifk~ltion status with 
the Ellvi,<oumental Laboratory C ... tillcatjolll'rogram. Issue nnt,,: 7/1/2010 

NELAP 2/4/2002 

NELAP 2i412(102 

NELAP 2/412()(J2 

NFLAP 2/4121)02 

NELAP 2/4/2002 

NELAP ZW20(iZ 

NELAf' m012004 

NELAP 2iWII02 

NEI,.Af' 2/4/21102 

NFl,Ai' 2/4/2002 

N'flLAP 51~Il,009 

NFLA/' 518/2009 

NbCAI' 2/4/2002 

NELAP 1117120116 

NELM 2/4/20(12 

NITAI' 2/412002 

NELAP 214m02 

NELAJ' 2Mm02 

NFLAP 2/4/2002 

NELAP 7/J01200'1 

NELAI' 518120119 

NELAP 7/30/l()IH 

NFLA!' 2/4/2002 

NbCA!' 2/4/20()2 

NELAf' 2/4/2002 

NI'LAP '2/4/100h'_ 

NfJ,.AP 7IJOl20(l4 

NHAP 5/8/2009 

NELAP 2/4/2002 

NELAP 7/30/2004 

Ne!./l.\' 51812009 

NFLAP 4/2612002 

Expiration D"te: 6/30/2011 
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Attachment to Certificate #: E87604·15, expi.-ation dute ,June 30, 2011. This listing of accredited 
,,,"lytes should be used only when ",sod. ted with" valid certificate, 

State L"borntory Il): E87604 

E87604 
Katahdin A'"llytical SCI'vices, Inc, 
600 Technology Way 
Scarborough, ME 04074 

M.E00019 

'~i~'irix":·"""""""W~;(ilTi:~rn·od-··(~i~~~~-k-ilfMa-ierialS---·-----------------------··-·------···,.···--.. _ ... _,.,_ .. "-,,. 

Analyte Mt·thod/T ceh Cilt'egory 
Cerl'iJkntitlfl 

Typt\ Effe .. ~tivc Dah~ 
·'!';~{;(;'~;;:(;i·;';;it';X;;';;~ie·'-··--- ···----'-----'--------------------·-----"[Tl:;AIl2(;o-·----·--------·--Voll~tiTc·tj~g';~'!~;i'c';"""·"~· ,,·-----------Nii"i:AP------- ··""27;iiiiiliZ--'----

PoUlssil,)Jll 

P()tas~ium 

Potassium 

PfOlIamid(! (Kel'b) 

PropiOllil'riic ([:111:0;1 c:t,;widc) 

Pynme 

PyrclIc, 

Pyrcnc (withoul 31M) 

PyridiJ1\:' 

R,J.)X (lK~xl,lhydro_l.3 ,5-lriJJ1!.fo-l,3 ,5-t.ril~"(inl:) 

Safrolc 

s~t;:-HtltylheJ\,t.erlc 

Selenimn 

Selenium 

$clcn)wn 

Silver 

Silver 

Silver 

Silvtx (2,4.5 .. TP) 

Sodium 

Sodium 

Sodium 

Strontiurn 

Strolllll.!lll 

SI'yr~lle 

Si.yrt:ne 

Styrene 

Styreni:, 

SulHllc 

Sulf'lll.l! 

Sulj~)tep)., 

[:';PA (i()10 

EPA 6020 

ILM05.3"Exhibit 
1)/ICi'-AbS 
EPA 82.70 

r,::PA 8260 

EPA 8270 

OLM04,;q::;xhihll D 

SOMO 1.2 Exhibit D 
Se mi vo I ati !es/G C· MS 
CPA. ~2-IO 

tJ"A SJ;JO 

EPA 8270 

E,PA 8260 

EPA 6010 

EPA (iO?.O 

!LMO~' .3-1::,xhibil 
DIlCP"AES 
I,I'A 611111 

EPA 6020 

lLM05.3-Ex.hibit 
I)/)C!'-AFS 
r::PA 8151 

]'.PA 6(J1 0 

EPA 6020 

lLM05,J-Exhihil 
D/ICI'"AEiS 
C:A-627·02(EPA6020)/lCP" 
MS 
I:~T'A ti010 

EPA 8260 

OL-M04J·I'.,hibil [> 

SOMO I.?. Exhibit D 
Low-Medinll'! 
V()latile~/GC"MS 

SOMOI ,2 I: .. :xhibit D Tra\.~c 
Vol!~tilc.s/OC-MS 

EPA 9038 

EP 1\ 9056 

I,PA 8270 

Mtta.ls 

GClwmi Ch~~mititTY 

M~l'.a.i~ 

r:;xtract~lble Otg!'l.tlics 

Volatile Organics 

EX(T!:ICt,ablc Organic:,; 

Extractable Orgal1iG~ 

Ex!!',;wtablc Org~nics 

bAtnlr.::tahk~ Orgllnks 

F,xtl'actablc Organics 

ExtnlCl'abJc OrgHriic,s 

VOlillile Orgi\.llic~ 

Mi::tfl.l~ 

Metals; 

Me-tills 

Metals 

Mc:tRJS 

Metul~ 

PesticJdes-Hel"l.lidd0s"PC1Ys 

Metals 

G~~n~ril! Cberrli.~try 

Metals 

Me1:<'Iis 

MctRls 

Vo!ntik Orgilni(;s 

Vol':!liie Organics 

Volatile Organil)5 

Vol'IHk OrgH.rlic,f; 

Gcnr:r;~1 Chemi$ll)" 

('Cntrfl.! Chemiso!'!'Y 

Pe~ticidcs~1:lcrbicidc5"PCB'~ 

Clhmts alld Customers arc uq~cd to VCI"ify the laboratory's current cedWcation stHtus with 
the ll"vil'onmenl.ILabonnoI'Y CCl'til1catiolll'rogmm. IsslIe nate: 7/1/2010 

NF':LA,P 2/4/20112 

NELAP 11/7/2006 

NEL-A!' III?(lOtl6 

NELAP 2/4110(J2 

NELAP 2/4/2002 

Nf::I.LAP 2/4/2002 

NL':LAP 7/30/21104 

NELA!' 518/200<) 

NBLAP 2/4/2002 

NELAP 71l0120()4 

NELAP 2(41)002 

NFl-Ai' 2(4/2002 

NFLAP 214/2002 

NELAP 2/412002 

NELAP 11.1712(1)6 

NELAP 2I4fZOO2 

NELAll 2/t)/2002 

NFI..AP 111712006 

NF.l.AP 5/12/2()O5 

NELAP 21412002 

NELAJ' 11171211116 

NELAP 111712006 

NELA.P 111111(1)6 

NELAP ZI41Z002 

NFLAI' 2(4/2002 

NELAP 713012004 

NELAP 5/8/2009 

NELA.P 5/8120()9 

NELM 2/4/,002 

NHAi' 2/412002 

NELAP 4/2612002 

Explr.tlon nate: 6/30(2011 



Charlie Crist 
Governor 

.'\no M. Vial110nte Ros MD .. MPH 
State Su'g~ol1ljener~1 

Laboratory Snipe of ACcreditiitiOIl Page 59 of 62 

Attachment to Certificate #: E87604· 15, .xpiraUon date ,June 30, 2011. This listing of accredited 
II"alyte, should be used only whcn ""odated with a valid certificate, 

St"te l..bOI·.tory Ill: E87604 

[187604 
Kat.hdin Analytical Services, hl('-
600 Tcc.hnology Way 
Sc.rborough, ME 04074 

gPA Lah Code: ME00019 

Matl'iX:----S(}li"d--alld-cilctn icaf"M a tcrials--------------.·.-... --···.- '_'_' __ '_"_"_""".""M'_."""_~,.,,. 

Analytc Method/Tech Category 

(207) 874·24()O 

Certifklltion 
Type Efft~ctive Iht.E~ 

· .. -· .... ---------Niiili;----------------lI4(10()f"-------

T-amylmt~t!1ylcth~r (TAME) EPA 81.60 Extn\ctabJe Organics NFLAP ,/812009 

l'cr1:-Btltyl alcoh()l EPA 8160 ExtJ'actabJe Chganics NF.I..AP 5/S/1009 

tett ~ Fl,uty 1 benzene EPA 8260 Volar,ile Org1lnk~ NELAP l.i<lIZOO2 

Tctnwhloroethylelw (PcH~hlomcthylcnc) EPA 82M> V()!utilc ()rgt\f\k~ NULAP 21412002 

f~tmdll(')r()t,:thyl(,:n~ (h~r(,:h!No~t.hylen~) OLM04,3-Exhibi[ D Voilltile Ol'ganics NELAP 713012004 

Tctl'achl()roet!lyl~ne (Ptirchlomcthylcnc) SOMOI,2 Exhihit J) V(Jl:lI'ilC Oq~a,TliCi; NE,LAP ~/~V2009 
Low-Mt::dium 
Volatiles/GC·MS 

TCir,u.;h k\n)~ th y I ei'lc (Pet eh l()n)~ th y h:me) SOM01,2 Exhibit]) Tl'acc V()latik, Orglmh\~ NELAP 018/2009 
Volatiies/OC .. MS 

Tctl"llhydnlf\mlTl (THF) CA-202.08/GC"MS V()lati\J,~ ()rganks HELAP 1117121106 

Tetryl (methyl.2,4 ,6·lrinitf()pilenyl nitrarn inc) EPA 83311 P,~trachlble Org,\llies NEI..AJ' 7I:)1)/2110A 

Th,lllillt'fl EPA 6010 Metals NELJ\P 2/4/2002 

Thallium FI'A 61)20 MI;)[als NELAP 21<112001. 

Th~llIiu!11 'lLM05.3-Exhibit M(~tals NELAP 1I17121)06 
lJIICf'"AFS 

Thionszin (Zinoph~ls) EPA 82711 Pestic1{\~;s~Hcfbicid~fi-PCHls NELAI' 2/417.1)01. 

'l'in EPA 6010 MCUlls NELAP 7130lZ0lH 

TitUliunl EPA 6<1111 M(:!\al~ NELAl' 71:JQ/2004 

Toluene I::F''A 8160 Vol:ltik Orgllllics NELAP 214/2(1)2 

ToJut~n\~ OLM04.:.I-fA,ib;[ D V(ll,lti!e O!'gl.ll1ics NELAP 71:l0(lClO4 

Toi\l(inc SOM01.2 Exhibit [) Volatile Ol'g;lnic~) NELAP 5/8/200'1 
Low~M(:;dium 

Vo!~tilcs/G(>MS 

T'()I!.lent SOMO 1.2 Exhibit D Tra\~(~ Volatile Org~mi"s Nl::LAP ,mW)09 
Vol:llil~s/(K::-MS 

Total ~:yani(le El.-'A9012 (ieneJ'l:\] Ol~mi1i'tly NFL.MI 4126/2002 

Ti)t.I~1 nitrll\l;.'-nilrilt: EPA 9056 G~m;ral (:h(:wistry NELAP 21411.002 

TOU.II ()!'g;:mic carhon EPA 9060 Genei'll] Chcrni£uy NEI,AI' 2M120112 

Total P(:trol~~\,lrn llydro(\:;;rbons C'J"PH,) Fe-I'gO Extr'al\t<lble Otganks NELAP 2/412002 

TOtilj Petrolemrl j'lydr()(:!\J"C)(lI'IS (TPfl) TXIOO5 F;x,tr~ct~,bl~ Or~pUlic~ NELAI~ 9I41l0()7 

Toml phenolics EPA 9065 GCII~nll Chemisll",Y NI':I._Ai' 21412001 

T(),'\,aph~~l'\c (Clll()riJ1jl1:~~ct camphene) PPA 80~n I\~sticide5~Hcrbicid\~5-pCn'~ NELAP 21412002 

TO:"((lpht:l1c (Chlm-illfllCd cfutljJllt:I'It) OLM04.)"Exhibil [) F~5t.icj()c;s-Herbi~id~.s-PCB'!i NELAI' 71J0i2()1)4 

'T'ox1l.phene (Chlol'itlak~d Caml)hcne) SOMOl.]' Exhibit D Pesticidcs-Het'ilic:ides"PCB's N[LAP 5/8/2009 
Pesj:i(,:ide~/GC-nC.[) 

l'()xil:;il)" Ch11l'adel'istil: Leaching ProcC'dme 13PA J311 G~ne.rlll Chl,:l'rli:>tr'y NCLAi' 214/21)02 

tralls-I,2 M Diehlorocthylcnc EPA ~26f) Volatile Organics NELAP 21412002 

tral1s~ 1 ,2"Dichlorocthylcm: OLM04,1-Exilibit D Volatile Org<:lnic5 NELAP 7131112004 

Clients and Custom"r, are urged to verify the I.boratory's c",.,..,n( c"rtirk.li"" status with 
the Environmental Labo.-atory Certification Prog .. Ilm, Issue Dute: 71112010 Expiration Date: 6130/2011 



Charli" Cri:,t 
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Attachment tl'l CerUt1cate #: [87604.15, expimtion date .June 30, 2011. This listing of accredited 
anslytes should be uscd only when associated with a valid certificat,,: 

Stot. Laboratory!D: E87604 

E87ri04 
Katahdin Analytlcal Services, Inc, 
600 Technology Way 
Scarborough, ME 04074 

EPA Lilb Code: MEO()()19 

Ml1trix: ---'--s(,TfcEl"ild Chcmka-i M a tel'ialS---·-----·.--------·--.·.···--O'"-",.--... ~.~'.".,,-""".""""'"",'""'"'" 
Certificntion 

Annlyte Method/T~~('.h Category Typl~ Effe~~ti'Ve J)nti,! 
·tniii;:\,2~j) ichl ofoethy 1 \,',11C ··---------···--·-------------,SO},1 () i~2'I;alT5·ii-r;·""· "M" ..•• '''-''''-wV·:;i'~t'i'i'e'();:g'a';;;c~~-'--··-----·-'---·------·-·--M.fLAV·--··-··~·'-·-·~···'~M·~·'gf1j7i(i(j9""""~.,,~. 

1...~!\V-Mcdhllll 

Volatlles/OC·MS 
\C~tTl1>-1 ,2-Dkhloro~thy1t;IlC SOMOl ,2 E7(hibi(. D Tmce Volatilt~ Org,lnics NELAP 518/2009 

Voli1tilc.~/GC-MS 

t.rans-l.3"Dlchloropropylclli.,~ EPA 81.60 V()IMik Ol"p.,anics NELAP 2/412002 

tn\n~-I.::H)ichloropf()pylenG O"l.M04,3-Exhihll D Volatile Ol'gank~ NELAP 7/JII12004 

tralls-1 ) .. DkhlompTUpy(em~ S()MOI.2 U ..... hihit D YolaHk Or[.\lmks NELAP :SJ8/~.()09 

L()w~Mcdium 
V~)lijtile~/OC·MS 

trans~ I .:H)ichlofopropylene- SOMOl,1 E;..:hilJh J.) Tn!cl;: V()I~ltile OrgaTlics Nf;CAI' 51&/2.009 
V(Jlittile'ii/OC-MS 

lnm~- \. 4-Dkhlow~2-IHu.~nc EPA 8260 V()latiJ~: Organicfi NI:J..AP 4/2612002 

Trkh1(H(l~tht;nc (Tdchi[)f(".Jdhyl/:.I"I/:) EPA 8260 Voltltile Organh;:s NELAP 214W1(l7 

Tl'iehlomethc:ne (Tl'i(;hlorn0thyI0nc) OLM04.3"Exhib~t D VOllllik Orfprlics NE.LAP mO/2004 

'rrichlometht~l1c (Trichloro~~thylcnc) SOMOI ,z e,hiblt)) V()latik Orgaaics Nhl.~AP 5/812009 
1._llw-MeJiu!'rt 
Volatil~~s/GC,MS 

Trichhm·.)cthc!'!c. (Trichlo!'()c:thylent) SOMO.!.2 Exhibit D Trilce Vol~ti!c Org,"l.tnic,~ NELAP 98/2(109 
Yolcltiles/OC"MS 

Tri~h(m~f1\.T()ro!"nelh(\nt. EPA 8260 Volut:llt;: Org!'mk~ NELAP ~J4nOO2 

Tl"ichIO!'ofluoromethanc. OLM04.3-E~xhibit. D VOlll,tile O!'gilllic$ NELAI) 7/3012004 

Trichtowtl uOfomcthanc SOMOU F,hihi!. D Volatile Ol'gank\s NELAP IISllOIl'! 
.L()w~Medium 

Volatiles/GC~M.S 

TrkhlN()n\l(lrom~O~ll!lC SOMOI.2 E:-... hibit D TI'a(~e Vohllile ()rg~lDk:'l NELAP 518/l,(lO9 
Volati!cs/(i(>MS 

Vtmadium CPA 6()IO Metals NELAP 2fClnOO2 

V~~n~~di~un EPA 6020 Mct<'l1::i NELAP 1.!<110112 

Vall,l(]ium ILM05.J-Fxhibic Mel.ab NULAP Im/2006 
J)/tCP-;\ ES 

Vinyl f1cel!l.lt~ EPA 8260 V('11!.1.t.i!e Org!.'t!lics NELAP 2/4/2002 

Vinyl i:hloridr. CPA 8261i Vohlti!e.Org1tnks NELAP 21412IJ02 

Vinyl c·l1lol"idc Ol.M04.3-Exhibit D Volatile Orw\ni"~s NELAP 7IJO/l,OO"1 

Vinyl chlt)dde. SOMO].2 E':xhibit D Yo1iHiJ~ Org;.)nic~ NFLAi' _1/S/2009 
L()w-M~~dlum 
Vt,,1 ;jtile.~/(jC"MS 

Vinyl i;:hlorid(,.~ SOMO 1.2 Exhibit D TI·i:\.ce Volatile Organic;; NELAP 5/8J.2()09 
Volatilcs/OC~MS 

Xy1c1w (1.0t\ll) [\PA 8260 Vol~Jtik O\"ganit;:',~ NE:LAP mnl102 

XyltllC' (total) ()LM04,3-F:;.;hibh. 0 V()!tllHe ()tg~lt1ics NECAf' 1/30/2004 

Zinc fWA 6010 Metals NELAP 7.1411.0()1 

Zinc EPA 6020 Metnb NFLAi' 214121)02 

Clients and CustoUlers are urged to vedfy the labora.tory's (,~url"ent cerUficat'ion status with 
the ~:llvi"l\lIm"llt.1 Laboratory CO"tifieation "rog,-.m, 1m,,' nllte: 7/112010 Expiration O.k: 6/3012011 



Charlie Crist 
Governor 

Ana M. Vlamonie Ros. M.D .. M.P.H. 
State Surgeon General 
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Attachment to Cel·tific.te #, E87604.15, expir'ation date June 30, 2011. This listing of accredited 
a,,"lyte.s sbould be "se" only when associated with Il vlliid certificate. 

Stale l...bor",ory lJ), E87604 

1<:87604 
[("t.hdi" Analytical Servic,,,, Inc, 
600 Technology Way 

MEOOOl'l (207) 874·24()0 

.~.c_~~~~~_':'~~!1,_~E __ !~~2~ ________________________________________ . ___ . __ .. _ .. ___ ._ .... _____ .......... __ .. _,,_. ___________________________ _ 
M"trix, Solid and CI",mic,,1 Matedals 

CerHfkatitlfl 
Anfllyt. IVM.hodlToch Cal.gory Type Eff.ctive Dot. 
"'Z'i;'lc"" .. ""·"·~'''-''""'-"'"~''-"' .. "."._""·",''''~."_~,, .. ~',''.,.,.'~'''',','"m,,'''_. "··'''~"''i'Ci\.1"(j'5j''~·iX~'i;il;';i'"·''·~··m'~'' ""·'··"· .. ·M;t;;.-i';;~'--'--·--·-·---·----·-·-----------N"iil .. AP········· . ··~·~·~···"~'·n77/26'{·j6·~"··'""·~~~'· 

D/1Cp·AES 

Client.!) and Customers are urged to verify the laboratory's CUrl't~nt. c:ertification status with 
the Environment.l Lab,,,".tory Certification l'rog .. "m. Issue I)"te, 71112010 Expiration Date: 613012011 



Charlie Crist 
Governor 

Ana M. Vlmnonj" R'lS, MD" ~kP,H. 
State 8urgeon General 
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AUIlchmcnj to Certific.te #: E87604-15, expiration d.te ,/ulle 30, 2011. This list.ing ofaccre<lite<l 
n"nlytes should be used only when .s,oci.ted with. valid certificate. 

State Labornlory 11): E87604 

E87604 
Katahdin Analytic.1 Services, Illc. 
600 Technology Way 
Sc.rborough, ME 04074 

EPA Lab Code: MEOOOl'! (207) 874-2400 

_______ ._ .•.•. , __ . __________ .. ______________ .•.. __ ...• _ .. ____ . _____ •.• _. __ •.• _____ . _____ . __ . ______________ . _____ . _____________ . __________ .. ___ ... __________ .... , •.• _'_"'M,'~ .. '~.,._"'''', .. · .•• 

M.:rtrix: Biological Tissue 

Analyt.t~ Methodl'"fech (: ... tegory 
·-::iA~~·iS[)IY-·-·--·---'-----·-·---·------·-'·-·----[,:p,A-i«)"8J·'--·-'----·-------rest.i\;j;it;;.Ti~~.-I)!~j~c;·:r;('::'ijj'.~~"'. 

4,4'-DDE EPA 81181 Pt.~ticide::;~Herbicides~PCB's 

4A'"DI'n EPA 8081 Pc st j d d{~s" l'h1,rbi ci des· P('B 's 

Aldrin fl'A 8081 P\!stidd!':s-!·It:rbit;:id~s-PCBI~ 

;:\1 phil. BBC (tIl pha-H ex ~ll.;,h iNoc)'C kl h(!x;:m¢ ) EPA iOBI Pt!>[icidt~~~Hefhjl,;iues"PCB';~ 

ll!ph11-Chlordan('. EPA 80S I I\'.s til; j (!C~" H ~~rb i ci d~s-PC B ',~ 

Ar<.,)\:Ior-t016 (PCH-1.0J6) CPA 8081 Pt~1icide!>-He]'hiddcs·PCB's 

AfOc!Oj'·1221 (pCB-122t) EPA S082 Pcsticidcs·l'Jl;)rbi0idcs·PCB's 

Aroclor~1232 (PCB-I 232) EPA R082 Pcsticiilcs·Hcrhic.id~s"PCB's 

Amclor" 1242 (PCB·1242) EPA. 8082 P~~S1.icidcs-He\"bicid1:,$-PCB'$ 

Aroc!m··17,48 (PCB·1248) EPA 8082 P~stic;ldcs-H¢rbicides-PCB's 

An,)(':\(lr-! 2,,14 (PCH-1254) CPA B(l8~ Pe!\tiddc~~l"lt!'bicides"PCB's 

Ar~Jc\()r-! 160 (PCB- '! 2(0) EPA 8082 Pesti (:,j des" I ·lel'b j ~~i dcs~ PCB';; 

be1;:\~ B H C <. be['ij.~ H exac I'll Or()l;Y cl oh.::,x [tne) IXPA 808! P{,~ti d Iks" !"-J I.:roi ~,; des -PCB IS 

delta,,'BHC EPA 8081 Pcstidd~s-Hcrl~idd~~s-r'CBI!> 

Diddrin EPA 8081 Pt:~ti(;idr,;s-J,j'etbiddl:s-PCB's 

En~k~\,llfiln 1 FPA 8081 Pe!;1icides·Herbicides"PCB's 

E!"l(josulfal'l 11 EPA SOSI Pcs1idctes~Hcrbi~\idI;;S"PCnl!; 

Endosllll"an !Ill/fate EPA 80S I. Il cstkid(i5-J·r~rb l ci d"s -pcn 1$ 

Endrill PI'A 81)81 PC!i[iddc~-I!'ej'hi(;ide!;"'PCB's 

E':nddn tI!ddryde EPA SO&I PesticiJes~Herbicidcs~PCJ.:l-'s 

Endrin ketone EPA R081 Pcsticides-H~r\)i(:jdeS-PCB's 

gammll~nHC (Limhmc, EPA 80~1 Pe~tl(;id~!i;-Hcrbi1CjJt:s~PCB'~ 

gill,\,I r1'la-H eio:ilChl OHICy c\ t')heXil.!lt ) 

~'lmll1a-C'hk)J'{kme U!')!\ 80S I P~~li.::idcs" H~j hi(: id\;s~PCB's 

l"lcpt<tc.h!of' EPA 80S1 Pl;.'sti c i des-t·) erbi 1,: i Je.~ -PC B '$ 

l·lept~1cillor cpo}(\dc EPA 81)SI Pt!~tit::ides·,Hej·bjcideg·PCB'$ 

Mercury EPA '7470 Gcm:)'tl! Cl1t~mistly 

Mercury EPA 7471 GCfJl:ral Chemistry 

M~~thoxychl()r EPA 8081 1\~5tk,idt:s_J.ICf'bi(;ides·PCB's 

TOXRpht:;l)c «(,~h)orinal.\::d clln'lphenc) FI'A 80S1 Pe~ticjdes-Hcrbiddcs",PCB's 

Clients and Customers ~u<c urged to v~rify th(\ labol·atory1s (;UlTcnt (~c,.t.ificathH1 status with 
the ElIvi,'on",ent,,' Labor.tory CertWeotion Program. Iss lie Illite: 7!1I2UIO 

Certificntion 
TY(.u! Effective Uate 

",'"','""",,,",,', MW' ,,_""' ••• '.'. __________ "'_"'_,,_"".,,_. __ " 

NELAP 713012004 

NELAP 71)012004 

NFLAi' 713(112(1(14 

NELAP 713012004 

NELAP 7I:l(l/Z01)4 

NELAP 7I30/l004 

NELAP 7!3(\12004 

NFI .. Ai' 7/JOl2004 

NELAP 7/30/l004 

NELAP 7/)OI20()4 

NELAP 7!JII12(l()4 

NHLAP "/!:l(l/?O()4 

NI'LAI' "l13(/21)O4 

NELAP 7/30/2004 

NELAP 713012004 

NELAP 713012004 

NbLAP 7/.30J2{J()4 

NELAP 7/JO/lOO4 

NELAI' 7/31112004 

NFl..AP mOOO04 

NIotAi' 7(10110114 

NELAP 7/3012004 

NELAI' 7i30/l1)()<1, 

NELAP 7JJOJ~OO4 

NElLAP 7/)0120lVI 

NEIAI' 7!:.H112(1()4 

NELAP 71311/2004 

NELAP 7/)O!2(J04 

NELAP 7f30/;!.O()4 

NELAl' 713(Jl2004 

ExpirlitioIJ Dille: 6/3012011 



          
Certificate of Accreditation 

 

Accredited to DoD ELAP and ISO/IEC 17025:2005 

Katahdin Analytical Services, Inc. 
600 Technology Way 

Scarborough, ME 04074 
 

has met the requirements set forth in L-A-B’s policies and procedures, all requirements of                 
ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration Laboratories” 
and the U.S. Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP).* 

 
The accredited lab has demonstrated technical competence to a defined “Scope of Accreditation” and the 
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 
January 2009). 

 
Accreditation Granted through: November 4, 2012  

               
 R. Douglas Leonard, Jr., Managing Director   

                        Laboratory Accreditation Bureau 
                Presented the 4th of November, 2009 
*See the laboratory’s Scope of Accreditation for details of the DoD ELAP requirements 
Laboratory Accreditation Bureau is found to be in compliance with ISO/IEC 17011:2004 and recognized by ILAC (International Laboratory Accreditation Cooperation) and NACLA (National 
Cooperation for Laboratory Accreditation).   

  Certificate Number L2223 
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Scope of Accreditation 

For 
Katahdin Analytical Services 

 
600 Technology Way 

Scarborough, ME 04074 
Leslie Dimond 

1- 207-874-2400 
  
 
In recognition of a successful assessment to ISO/IEC 17025:2005 and the requirements of the DoD 
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems 
Manual for Environmental Laboratories (DoD QSM v4.1) based on the National Environmental 
Laboratory Accreditation Conference Chapter 5 Quality Systems Standard (NELAC Voted Revision  
June 5, 2003), accreditation is granted to Katahdin Analytical Services to perform the following tests: 
 
Accreditation granted through: November 4, 2012 
 
Testing - Environmental 

Non-Potable Water  

Technology Method Analyte 
GC/ECD  608 / 8081A,B/ SOM01.2 4 4`-DDD 
GC/ECD  608 / 8081A,B/ SOM01.2 4 4`-DDE 
GC/ECD  608 / 8081A,B / SOM01.2 4 4`-DDT 
GC/ECD  608 / 8081A,B / SOM01.2 Aldrin 
GC/ECD  608 / 8081A,B / SOM01.2 alpha-BHC (alpha-Hexachlorocyclohexane) 
GC/ECD  8081A,B / SOM01.2 Alpha-Chlordane 
GC/ECD 608 / 8081A,B / SOM01.2 beta-BHC (beta-Hexachlorocyclohexane) 
GC/ECD  608 /8081A,B Chlordane (tech.) 
GC/ECD  608 / 8081A,B / SOM01.2 delta-BHC 
GC/ECD  608 / 8081A,B / SOM01.2 Dieldrin 
GC/ECD  608 / 8081A,B / SOM01.2 Endosulfan I 
GC/ECD  608 / 8081A,B / SOM01.2 Endosulfan II 
GC/ECD  608 / 8081A,B / SOM01.2 Endosulfan sulfate 
GC/ECD  608 / 8081A,B / SOM01.2 Endrin 
GC/ECD  608 / 8081A,B / SOM01.2 Endrin aldehyde 
GC/ECD 8081A,B / SOM01.2 Endrin Ketone 

GC/ECD 8081A,B / SOM01.2 gamma-BHC (Lindane gamma-
Hexachlorocyclohexane) 

GC/ECD  608 / 8081A,B / SOM01.2 Heptachlor 
GC/ECD  608 / 8081A,B / SOM01.2 Heptachlor epoxide 
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Non-Potable Water 

Technology Method Analyte 
GC/ECD 8081A,B / SOM01.2 Methoxychlor 
GC/ECD  608 / 8081A,B / SOM01.2 Toxaphene (Chlorinated camphene) 
GC/ECD 608 / 8082/8082A  / SOM01.2 Aroclor-1221 (PCB-1221) 
GC/ECD  608 / 8082/8082A  / SOM01.2 Aroclor-1232 (PCB-1232) 
GC/ECD 608 / 8082/8082A  / SOM01.2 Aroclor-1242 (PCB-1242) 
GC/ECD 608 / 8082/8082A  / SOM01.2 Aroclor-1248 (PCB-1248) 
GC/ECD  608 / 8082/8082A  / SOM01.2 Aroclor-1254 (PCB-1254) 
GC/ECD  608 / 8082/8082A  / SOM01.2 Aroclor-1260 (PCB-1260) 
GC/ECD 8082/8082A Aroclor-1262 (PCB-1262) 
GC/ECD 8082/8082A Aroclor-1268 (PCB-1268) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5 5' 6-Nonachlorobiphenyl (BZ 206) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5 6-Octachlorobiphenyl (BZ 195) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5-Heptachlorobiphenyl (BZ 170) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4'-Hexachlorobiphenyl (BZ 128) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5 5'-Heptachlorobiphenyl (BZ 180) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5' 6-Heptachlorobiphenyl (BZ 183) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5'-Hexachlorobiphenyl  (BZ 138) 
GC/ECD 8082/8082A 2 2' 3 4 4' 6 6'-Heptachlorobiphenyl (BZ 184) 
GC/ECD 8082/8082A 2 2' 3 4' 5 5' 6-Heptachlorobiphenyl (BZ 187) 
GC/ECD 8082/8082A 2 2' 3 4 5'-Pentachlorobiphenyl (BZ 87) 
GC/ECD 8082/8082A 2 2' 3 5'-Tetrachlorobiphenyl (BZ 44) 
GC/ECD 8082/8082A 2 2' 4 4' 5 5'-Hexachlorobiphenyl (BZ 153) 
GC/ECD 8082/8082A 2 2' 4 5 5'-Pentachlorobiphenyl (BZ 101) 
GC/ECD 8082/8082A 2 2' 4' 5-Tetrachlorobiphenyl (BZ 49) 
GC/ECD 8082/8082A 2 2' 5 5'-Tetrachlorobiphenyl (BZ 52) 
GC/ECD 8082/8082A 2 2' 5-Trichlorobiphenyl (BZ 18) 
GC/ECD 8082/8082A 2 3 3' 4 4' 5-Hexachlorobiphenyl (BZ 156) 
GC/ECD 8082/8082A 2 3 3' 4 4' 5'-Hexachlorobiphenyl (BZ 157) 
GC/ECD 8082/8082A 2 3 3' 4 4'-Pentachlorobiphenyl (BZ 105) 
GC/ECD 8082/8082A 2 3 3’ 4 4’ 5 5’-Heptachlorobiphenyl (BZ 189) 
GC/ECD 8082/8082A 2 3' 4 4' 5 5'-Hexachlorobiphenyl (BZ 167) 
GC/ECD 8082/8082A 2 3' 4 4' 5-Pentachlorobiphenyl (BZ 118) 
GC/ECD 8082/8082A 2 3' 4 4'5-Pentachlorobiphenyl (BZ 123) 
GC/ECD 8082/8082A 2 3' 4 4'-Tetrachlorobiphenyl (BZ 66) 
GC/ECD 8082/8082A 2 3’ 4 4’ 5-Pentachlorobiphenyl (BZ 114) 
GC/ECD 8082/8082A 2 4 4'-Trichlorobiphenyl (BZ 28) 
GC/ECD 8082/8082A 2 4'-Dichlorobiphenyl (BZ 8) 
GC/ECD 8082/8082A 3 3' 4 4' 5 5'-Hexachlorobiphenyl (BZ 169) 
GC/ECD 8082/8082A 3 3' 4 4' 5-Pentachlorobiphenyl (BZ 126) 
GC/ECD 8082/8082A 3 3' 4 4'-Tetrachlorobiphenyl (BZ 77) 
GC/ECD 8082/8082A 3 4 4’ 5-Tetrachlorobiphenyl (BZ 81) 
GC/ECD 8082/8082A Decachlorobiphenyl (BZ 209) 
GC/ECD  8151A 2 4 5-T 
GC/ECD  8151A  2 4-D 
GC/ECD  8151A  2 4-DB 
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Non-Potable Water 

Technology Method Analyte 
GC/ECD 8151A Dalapon 
GC/ECD 8151A Dicamba 
GC/ECD 8151A Dichloroprop 
GC/ECD 8151A DInoseb 
GC/ECD 8151A MCPA 
GC/ECD 8151A MCPP 
GC/ECD 8151A Pentachlorophenol 
GC/ECD  8151A  Silvex (2 4 5-TP) 
GC/FID  8015B/C  Diesel range organics (DRO) 
GC/FID  8015B/C  Gasoline range organics (GRO) 
GC/FID 8011 / 504 1 2-Dibromoethane (EDB) 
GC/FID 8011 / 504 1 2-Dibromo-3-chloropropane 
GC/FID RSK-175 Methane Ethane Ethene 
GC/MS 8260B,C / 524.2 1 1 1 2-Tetrachloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1 1-Trichloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1 2 2-Tetrachloroethane 

GC/MS SOM01.2  1 1 2-Trichloro-1 2 2-trifluoroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1 2-Trichloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1-Dichloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1-Dichloroethene 

GC/MS 8260B,C / 524.2 1 1-Dichloropropene 
GC/MS 8260B,C / SOM01.2 / 524.2 1 2 3-Trichlorobenzene 
GC/MS 8260B,C  / 524.2 1 2 3-Trichloropropane 
GC/MS 8260B,C / SOM01.2 / 524.2 1 2 4-Trichlorobenzene 
GC/MS 8260B,C / 524.2 1 2 4-Trimethylbenzene 
GC/MS 8260B,C / SOM01.2 / 524.2 1 2-Dibromo-3-chloropropane 
GC/MS 8260B,C / SOM01.2 / 524.2 1 2-Dibromoethane (EDB) 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 2-Dichlorobenzene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 2-Dichloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 2-Dichloropropane 

GC/MS 8260B,C / 524.2 1 3 5-Trimethylbenzene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 3-Dichlorobenzene 

GC/MS 8260B,C / 524.2 1 3-Dichloropropane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 4-Dichlorobenzene 

GC/MS 8260B,C / SOM01.2 1 4-Dioxane 
GC/MS 8260B,C / 524.2 2 2-Dichloropropane 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8260B,C / SOM01.2 / 524.2 2-Butanone 
GC/MS  624 / 8260B,C 2-Chloroethyl vinyl ether 
GC/MS 8260B,C / 524.2 2-Chlorotoluene 
GC/MS 8260B,C / SOM01.2 / 524.2 2-Hexanone 
GC/MS 8260B,C / 524.2 4-Chlorotoluene 
GC/MS 8260B,C / SOM01.2 / 524.2 4-Methyl-2-pentanone 
GC/MS 8260B,C / SOM01.2 / 524.2 Acetone 
GC/MS 8260B,C Acetonitrile 
GC/MS 624 / 8260B,C Acrolein 
GC/MS 624 / 8260B,C / 524.2 Acrylonitrile 
GC/MS 8260B,C / 524.2 Allyl chloride 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Benzene 

GC/MS 8260B,C / 524.2 Bromobenzene 
GC/MS 8260B,C / SOM01.2 / 524.2 Bromochloromethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Bromodichloromethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Bromoform 

GC/MS 8260B,C / SOM01.2 / 524.2 Carbon disulfide 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Carbon tetrachloride 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Chlorobenzene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Chloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Chloroform 

GC/MS 8260B,C Chloroprene 
GC/MS 8260B,C / SOM01.2 / 524.2 cis-1 2-Dichloroethene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 cis-1 3-Dichloropropene 

GC/MS SOM01.2 Cyclohexane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Dibromochloromethane 

GC/MS 8260B,C / 524.2 Dibromomethane 
GC/MS 624 / 8260B,C / SOM01.2 / 524.2 Dichlorodifluoromethane 
GC/MS 8260B,C / 524.2 Diethyl ether 
GC/MS 8260B,C Di-isopropylether 
GC/MS 8260B,C / 524.2 Ethyl methacrylate 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Ethylbenzene 

GC/MS 8260B,C Ethyl-t-butylether 
GC/MS 8260B,C / 524.2 Hexachlorobutadiene 
GC/MS 8260B,C Iodomethane 
GC/MS 8260B,C Isobutyl alcohol 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8260B,C / SOM01.2 / 524.2 Isopropyl benzene 
GC/MS 8260B,C / SOM01.2 / 524.2 m p-xylenes 
GC/MS 8260B,C / 524.2 Methacrylonitrile 
GC/MS SOM01.2 Methyl acetate 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Methyl bromide (Bromomethane) 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Methyl chloride (Chloromethane) 

GC/MS 8260B,C / 524.2 Methyl methacrylate 
GC/MS 8260B,C / SOM01.2 / 524.2 Methyl tert-butyl ether 
GC/MS SOM01.2 Methylcyclohexane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Methylene chloride 

GC/MS 8260B,C / 524.2 Naphthalene 
GC/MS 8260B,C / 524.2 n-Butylbenzene 
Gc/ms 8260B,C / 524.2 n-Propylbenzene 

GC/MS 8260B,C / SOM01.2 / 524.2 o-Xylene 
GC/MS 8260B,C / 524.2 p-Isopropyltoluene 
GC/MS 8260B,C / 524.2 Propionitrile 
GC/MS 8260B,C / 524.2 sec-butylbenzene 
GC/MS 8260B,C / SOM01.2 / 524.2 Styrene 
GC/MS 8260B,C t-Amylmethylether 
GC/MS 8260B,C / 524.2 tert-Butyl alcohol 
GC/MS 8260B,C tert-Butylbenzene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Tetrachloroethene (Perchloroethylene) 

GC/MS 8260B,C / 524.2 Tetrahydrofuran 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Toluene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 trans-1 2-Dichloroethylene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 trans-1 3-Dichloropropylene 

GC/MS 8260B,C / 524.2 trans-1 4-Dichloro-2-butuene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Trichloroethene (Trichloroethylene) 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Trichlorofluoromethane 

GC/MS 8260B,C Vinyl acetate 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Vinyl chloride 

GC/MS 624 8260B,C Xylene 
GC/MS  8270C,D / SOM01.2 1 2 4 5-Tetrachlorobenzene 
GC/MS  625 / 8270C,D / SOM01.2  1 2 4-Trichlorobenzene 
GC/MS  625 / 8270C,D / SOM01.2  1 2-Dichlorobenzene 
GC/MS  8270C,D 1 2-Diphenylhydrazine 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8270C,D 1 3 5-Trinitrobenzene 
GC/MS  625 / 8270C,D / SOM01.2  1 3-Dichlorobenzene 
GC/MS 8270C,D 1 3-Dinitrobenzene 
GC/MS  625 / 8270C,D / SOM01.2  1 4-Dichlorobenzene 
GC/MS 8270C,D 1 4-Dioxane 
GC/MS 8270C,D 1 4-Naphthoquinone 
GC/MS 8270C,D 1 4-Phenylenediamine 
GC/MS 8270C,D 1-Naphthylamine 
GC/MS 8270C,D / SOM01.2  2 3 4 6-Tetrachlorophenol 
GC/MS 8270C,D / SOM01.2  2 4 5-Trochlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4 6-Trichlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4-Dichlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4-Dimethylphenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4-Dinitrophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4-Dinitrotoluene (2 4-DNT) 
GC/MS 8270C,D 2 6-Dichlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 6-Dinitrotoluene (2 6-DNT) 
GC/MS 8270C,D 2-Acetylaminofluorene 
GC/MS  625 / 8270C,D / SOM01.2  2-Chloronaphthalene 
GC/MS  625 / 8270C,D / SOM01.2  2-Chlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2-Methyl-4 6-dinitrophenol 
GC/MS 8270C,D / SOM01.2  2-Methylnaphthalene 
GC/MS 8270C,D / SOM01.2  2-Methylphenol 
GC/MS 8270C,D 2-Naphthylamine 
GC/MS 8270C,D 2-Nitroaniline 
GC/MS  625 / 8270C,D / SOM01.2  2-Nitrophenol 
GC/MS 8270C,D 2-Picoline 
GC/MS  625 / 8270C,D / SOM01.2  3 3’-Dichlorobenzidine 
GC/MS 8270C,D 3 3’-Dimethylbenzidine 
GC/MS 8270C,D 3-Methylcholanthrene 
GC/MS 8270C,D / SOM01.2 3-Nitroaniline 
GC/MS 8270C,D 4-Aminobiphenyl 
GC/MS  625 / 8270C,D / SOM01.2  4-Bromophenyl phenyl ether 
GC/MS  625 / 8270C,D / SOM01.2  4-Chloro-3-methylphenol 
GC/MS 8270C,D / SOM01.2 4-Chloroaniline 
GC/MS  625 / 8270C,D / SOM01.2  4-Chlorophenyl phenylether 
GC/MS 8270C,D 4-Dimethyl aminoazobenzene 
GC/MS 8270C,D / SOM01.2 4-Methylphenol 
GC/MS 8270C,D / SOM01.2 4-Nitroaniline 
GC/MS  625 / 8270C,D / SOM01.2  4-Nitrophenol 
GC/MS 8270C,D 5-Nitro-o-toluidine 
GC/MS 8270C,D 7,12-Dimethylphenethylamine 
GC/MS 8270C,D a a-Dimethylphenethylamine 
GC/MS  625 / 8270C,D / SOM01.2  Acenaphthene 
GC/MS  625 / 8270C,D / SOM01.2  Acenaphthylene 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8270C,D / SOM01.2 Acetophenone 
GC/MS 8270C,D Aniline 
GC/MS  625 / 8270C,D / SOM01.2  Anthracene 
GC/MS 8270C,D Aramite 
GC/MS 8270C,D / SOM01.2 Atrazine 
GC/MS SOM01.2 Benzaldehyde 
GC/MS  625 / 8270C,D Benzidine 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(a)anthracene 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(a)pyrene 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(b)fluoranthene 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(g h i)perylene 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(k)fluoranthene 
GC/MS 8270C,D Benzoic Acid 
GC/MS 8270C,D Benzyl alcohol 
GC/MS 8270C,D / SOM01.2 Biphenyl 
GC/MS  625 / 8270C,D / SOM01.2  bis(2-Chloroethoxy)methane 
GC/MS  625 / 8270C,D / SOM01.2  bis(2-Chloroethyl) ether 

GC/MS  625 / 8270C,D / SOM01.2  bis(2-Chloroisopropyl) ether (2 2`-Oxybis(1-
chloropropane)) 

GC/MS  625 / 8270C,D / SOM01.2  bis(2-Ethylhexyl) phthalate (DEHP) 
GC/MS  625 / 8270C,D / SOM01.2  Butyl benzyl phthalate 
GC/MS SOM01.2 Caprolactam 
GC/MS 8270C,D / SOM01.2 Carbazole 
GC/MS 8270C,D Chlorobenzilate 
GC/MS  625 / 8270C,D / SOM01.2  Chrysene 
GC/MS 8270C,D Diallate 
GC/MS  625 / 8270C,D / SOM01.2  Dibenz(a h)anthracene 
GC/MS 8270C,D / SOM01.2 Dibenzofuran 
GC/MS  625 / 8270C,D / SOM01.2  Diethyl phthalate 
GC/MS 8270C,D Dimethoate 
GC/MS  625 / 8270C,D / SOM01.2  Dimethyl phthalate 
GC/MS  625 / 8270C,D / SOM01.2  Di-n-butyl phthalate 
GC/MS  625 / 8270C,D / SOM01.2  Di-n-octyl phthalate 
GC/MS 8270C,D Ethyl methanesulfonate 
GC/MS 8270C,D Famfur 
GC/MS  625 / 8270C,D / SOM01.2  Fluoranthene 
GC/MS  625 / 8270C,D / SOM01.2  Fluorene 
GC/MS  625 / 8270C,D / SOM01.2  Hexachlorobenzene 
GC/MS  625 / 8270C,D / SOM01.2  Hexachlorobutadiene 
GC/MS  625 / 8270C,D / SOM01.2  Hexachlorocyclopentadiene 
GC/MS  625 / 8270C,D / SOM01.2  Hexachloroethane 
GC/MS 8270C,D Hexachloropropene 
GC/MS  625 / 8270C,D / SOM01.2  Indeno(1 2 3-cd)pyrene 
GC/MS 8270C,D Isodrin 
GC/MS  625 / 8270C,D / SOM01.2  Isophorone 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8270C,D Isosafrole 
GC/MS 8270C,D Methapyriline 
GC/MS 8270C,D Methy methanesulfonate 
GC/MS 8270C,D Methyl parathion 
GC/MS  625 / 8270C,D / SOM01.2  Naphthalene 
GC/MS  625 / 8270C,D / SOM01.2  Nitrobenzene 
GC/MS 8270C,D Nitroquinoline-1-oxide 
GC/MS 8270C,D n-Nitrosodiethylamine 
GC/MS  625 / 8270C,D / SOM01.2  n-Nitrosodimethylamine 
GC/MS 8270C,D n-Nitroso-di-n-butylamine 
GC/MS  625 / 8270C,D / SOM01.2  n-Nitrosodi-n-propylamine 
GC/MS  625 / 8270C,D / SOM01.2  n-Nitrosodiphenylamine 
GC/MS 8270C,D n-Nitrosomethylethylamine 
GC/MS 8270C,D n-Nitrosomorpholine 
GC/MS 8270C,D n-Nitrosopiperidine 
GC/MS 8270C,D n-Nitrosopyrrolidine 
GC/MS 8270C,D o o o-Triethyl phosphorothioate 
GC/MS 8270C,D o-Toluidine 
GC/MS 8270C,D Pentachlorobenzene 
GC/MS 8270C,D Pentachloronitrobenzene 
GC/MS  625 / 8270C,D / SOM01.2  Pentachlorophenol 
GC/MS 8270C,D Phenacetin 
GC/MS  625 / 8270C,D / SOM01.2  Phenanthrene 
GC/MS  625 / 8270C,D / SOM01.2  Phenol 
GC/MS 8270C,D Phorate 
GC/MS 8270C,D Pronamide 
GC/MS  625 / 8270C,D / SOM01.2  Pyrene 
GC/MS 8270C,D Pyrididne 
GC/MS 8270C,D Safrole 
GC/MS 8270C,D Thionazin 
HPLC 8330/8330A/8330B  1 3 5-Trinitrobenzene 
HPLC 8330/8330A/8330B  1 3-Dinitrobenzene 
HPLC 8330/8330A/8330B  2 4 6-Trinitrotoluene 
HPLC 8330/8330A/8330B  2 4-Dinitrotoluene 
HPLC 8330/8330A/8330B  2 6-Dinitrotoluene 
HPLC 8330/8330A/8330B  2-Amino-4 6 -dinitrotoluene 
HPLC 8330/8330A/8330B  2-Nitrotoluene 
HPLC 8330/8330A/8330B  3-Nitrotoluene 
HPLC 8330/8330A/8330B  4-Amino-2,3-dinitrotoluene 
HPLC 8330/8330A/8330B  4-Nitrotoluene 
HPLC 8330/8330A/8330B  Hexahydro-1 3 5-trinitro-1 3 5-triazine (RDX) 
HPLC 8330/8330A/8330B  Nitrobenzene 
HPLC 8330/8330A/8330B  Nitroglycerin 
HPLC 8330/8330A/8330B  Octahydro-1 3 5 7-tetrazocine (HMX) 
HPLC 8330/8330A/8330B  Tetryl 



                  Certificate # L2223 

Form 28.6—Revision 5    05/23/06      Page 9 of 20 

Non-Potable Water 

Technology Method Analyte 
CVAA  245.1 / 7470A / ILM05.3 Mercury 
CVAF 1631E Low Level Mercury 

ICP  200.7 / 6010B,C / ILM05.3 Aluminum 
ICP  200.7 / 6010B,C / ILM05.3 Antimony 
ICP  200.7 / 6010B,C / ILM05.3 Arsenic 
ICP  200.7 / 6010B,C / ILM05.3 Barium 
ICP  200.7 / 6010B,C / ILM05.3 Beryllium 
ICP  200.7 / 6010B,C Boron 
ICP  200.7 / 6010B,C / ILM05.3 Cadmium 
ICP  200.7 / 6010B,C / ILM05.3 Calcium 
ICP  200.7 / 6010B,C / ILM05.3 Chromium 
ICP  200.7 / 6010B,C / ILM05.3 Cobalt 
ICP  200.7 / 6010B,C / ILM05.3 Copper 
ICP  200.7 / 6010B,C / ILM05.3 Iron 
ICP  200.7 / 6010B,C / ILM05.3 Lead 
ICP  200.7 / 6010B,C / ILM05.3 Magnesium 
ICP  200.7 / 6010B,C / ILM05.3 Manganese 
ICP  200.7 / 6010B,C Molybdenum 
ICP  200.7 / 6010B,C / ILM05.3 Nickel 
ICP  200.7 / 6010B,C / ILM05.3 Potassium 
ICP  200.7 / 6010B,C / ILM05.3 Selenium 
ICP 200.7 Silicon 
ICP  200.7 / 6010B,C / ILM05.3 Silver 
ICP  200.7 / 6010B,C / ILM05.3 Sodium 
ICP 6010B,C Strontium 
ICP  200.7 / 6010B,C / ILM05.3 Thallium 
ICP  200.7 / 6010B,C  Tin 
ICP  200.7 / 6010B,C Titanium 
ICP  200.7 / 6010B,C / ILM05.3 Vanadium 
ICP  200.7 / 6010B,C / ILM05.3 Zinc 

ICP/MS  200.8 / 6020/6020A / ILM05.3 Aluminum 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Antimony 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Arsenic 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Barium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Beryllium 
ICP/MS  200.8 / 6020/6020A Boron 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Cadmium 
ICP/MS  200.8 / 6020/6020A Calcium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Chromium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Cobalt 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Copper 
ICP/MS  200.8 / 6020/6020A Iron 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Lead 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Magnesium 
ICP/MS  200.8 / 6020/6020A Manganese 
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Non-Potable Water 

Technology Method Analyte 
ICP/MS  200.8 / 6020/6020A Molybdenum 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Nickel 
ICP/MS  200.8 / 6020/6020A Potassium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Selenium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Silicon 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Silver 
ICP/MS  200.8 / 6020/6020A Sodium 
ICP/MS 6020/6020A Strontium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Thallium 
ICP/MS  200.8 / 6020/6020A Tin 
ICP/MS  200.8 / 6020/6020A Titanium 
ICP/MS 200.8 Uranium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Vanadium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Zinc 

IC   300.0 / 9056/9056A Bromide 
IC   300.0 / 9056/9056A Chloride 
IC   300.0 / 9056/9056A Nitrate as N 
IC   300.0 / 9056/9056A Nitrite as N 
IC 300.0 / 9056/9056A Nitrate + Nitrite 
IC 300.0 / 9056/9056A Orthophosphate as P 
IC   300.0 / 9056/9056A Sulfate 

Titration 310.2 / 2320B Alkalinity 
Caculation 2340C Hardness 
Gravimetric 1664A Oil and Grease 
Gravimetric 2540 B, C, D Solids 

ISE 120.1 / 2510 B Conductivity 
ISE 2520B Practical Salinity 
ISE 4500F- C Fluoride 
ISE 4500H+ B pH 
ISE 5210B TBOD / CBOD 

Physical  1010 A Ignitability 
Physical  9040C  pH 
Titration 2340B Hardness 
Titration 4500SO3 B Sulfite 
Titration 9034 / 4500S2- E Sulfide 
Titration Chap. 7.3.4 Reactive Sulfide 

TOC  9060A / 5310B Total organic carbon 
Turbidimetric  180.1 / 2130B Turbidity 
Turbidimetric  9038 / ASTM 516-02 Sulfate 

UV/VIS 335.4 / 9012B / 4500-CN G Amenable cyanide 
UV/VIS 350.1 / 4500NH3 H Ammonia as N 
UV/VIS 3500Fe D Ferrous Iron 
UV/VIS 351.2 Kjeldahl nitrogen - total 
UV/VIS 353.2 / 4500NO3 F Nitrate + Nitrite 
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Non-Potable Water 

Technology Method Analyte 
UV/VIS 353.2 / 4500NO3 F Nitrate as N 
UV/VIS 353.2 / 4500NO3 F Nitrite as N 
UV/VIS 365.1 / 4500P E Orthophosphate as P 
UV/VIS 365.4 Phosphorus total 
UV/VIS 376.3 AVS-SEM 
UV/VIS 410.4 COD 
UV/VIS 420.1 / 9065 Total Phenolics 
UV/VIS 4500Cl G Total Residual Chlorine 
UV/VIS 5540C MBAS 
UV/VIS 7196A / 3500-Cr D Chromium VI 
UV/VIS 9012B / ILM05.3/ 335.4 Total Cyanide 
UV/VIS 9251 / 4500Cl E Chloride 
UV/VIS Chap. 7.3.4 Reactive Cyanide 

Preparation Method Type 
Cleanup Methods 3640A Gel Permeation Clean-up 
Cleanup Methods 3630C Silica Gel 
Cleanup Methods 3660B Sulfur Clean-Up 
Cleanup Methods 3665A Sulfuric Acid Clean-Up 

Organic Preparation 3510C Separatory Funnel Extraction 
Organic Preparation 3520C Continuous Liquid-Liquid Extraction 

Inorganic 
Preparation  3010A Hotblock 

Volatile Organic 
Preparation 5030B,C Purge and Trap 

Solid and Chemical Waste 

Technology Method Analyte 
GC/ECD  8081A,B/ SOM01.2 4 4`-DDD 
GC/ECD  8081A,B / SOM01.2 4 4`-DDE 
GC/ECD 8081A,B / SOM01.2 4 4`-DDT 
GC/ECD 8081A,B / SOM01.2 Aldrin 
GC/ECD 8081A,B / SOM01.2 alpha-BHC (alpha-Hexachlorocyclohexane) 
GC/ECD  8081A,B / SOM01.2 Alpha-Chlordane 
GC/ECD 8081A,B / SOM01.2 beta-BHC (beta-Hexachlorocyclohexane) 
GC/ECD  608 /8081A,B Chlordane (tech.) 
GC/ECD 8081A,B / SOM01.2 delta-BHC 
GC/ECD 8081A,B / SOM01.2 Dieldrin 
GC/ECD  8081A,B / SOM01.2 Endosulfan I 
GC/ECD 8081A,B / SOM01.2 Endosulfan II 
GC/ECD  8081A,B / SOM01.2 Endosulfan sulfate 
GC/ECD  8081A,B / SOM01.2 Endrin 
GC/ECD  8081A,B / SOM01.2 Endrin aldehyde 

GC/ECD 8081A,B / SOM01.2 Endrin Ketone 
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Solid and Chemical Waste 

Technology Method Analyte 

GC/ECD 8081A,B / SOM01.2 gamma-BHC (Lindane gamma-
Hexachlorocyclohexane) 

GC/ECD 8081A,B / SOM01.2 Heptachlor 
GC/ECD 8081A,B / SOM01.2 Heptachlor epoxide 
GC/ECD 8081A,B / SOM01.2 Methoxychlor 
GC/ECD 8081A,B / SOM01.2 Toxaphene (Chlorinated camphene) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1016 (PCB-1016) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1221 (PCB-1221) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1232 (PCB-1232) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1242 (PCB-1242) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1248 (PCB-1248) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1254 (PCB-1254) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1260 (PCB-1260) 
GC/ECD 8082/8082A Aroclor-1262 (PCB-1262) 
GC/ECD 8082/8082A Aroclor-1268 (PCB-1268) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5 5' 6-Nonachlorobiphenyl (BZ 206) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5 6-Octachlorobiphenyl (BZ 195) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5-Heptachlorobiphenyl (BZ 170) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4'-Hexachlorobiphenyl (BZ 128) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5 5'-Heptachlorobiphenyl (BZ 180) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5' 6-Heptachlorobiphenyl (BZ 183) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5'-Hexachlorobiphenyl  (BZ 138) 
GC/ECD 8082/8082A 2 2' 3 4 4' 6 6'-Heptachlorobiphenyl (BZ 184) 
GC/ECD 8082/8082A 2 2' 3 4' 5 5' 6-Heptachlorobiphenyl (BZ 187) 
GC/ECD 8082/8082A 2 2' 3 4 5'-Pentachlorobiphenyl (BZ 87) 
GC/ECD 8082/8082A 2 2' 3 5'-Tetrachlorobiphenyl (BZ 44) 
GC/ECD 8082/8082A 2 2' 4 4' 5 5'-Hexachlorobiphenyl (BZ 153) 
GC/ECD 8082/8082A 2 2' 4 5 5'-Pentachlorobiphenyl (BZ 101) 
GC/ECD 8082/8082A 2 2' 4' 5-Tetrachlorobiphenyl (BZ 49) 
GC/ECD 8082/8082A 2 2' 5 5'-Tetrachlorobiphenyl (BZ 52) 
GC/ECD 8082/8082A 2 2' 5-Trichlorobiphenyl (BZ 18) 
GC/ECD 8082/8082A 2 3 3' 4 4' 5-Hexachlorobiphenyl (BZ 156) 
GC/ECD 8082/8082A 2 3 3' 4 4' 5'-Hexachlorobiphenyl (BZ 157) 
GC/ECD 8082/8082A 2 3 3' 4 4'-Pentachlorobiphenyl (BZ 105) 
GC/ECD 8082/8082A 2 3 3’ 4 4’ 5 5’-Heptachlorobiphenyl (BZ 189) 
GC/ECD 8082/8082A 2 3' 4 4' 5 5'-Hexachlorobiphenyl (BZ 167) 
GC/ECD 8082/8082A 2 3' 4 4' 5-Pentachlorobiphenyl (BZ 118) 
GC/ECD 8082/8082A 2 3' 4 4'5-Pentachlorobiphenyl (BZ 123) 
GC/ECD 8082/8082A 2 3' 4 4'-Tetrachlorobiphenyl (BZ 66) 
GC/ECD 8082/8082A 2 3’ 4 4’ 5-Pentachlorobiphenyl (BZ 114) 
GC/ECD 8082/8082A 2 4 4'-Trichlorobiphenyl (BZ 28) 
GC/ECD 8082/8082A 2 4'-Dichlorobiphenyl (BZ 8) 
GC/ECD 8082/8082A 3 3' 4 4' 5 5'-Hexachlorobiphenyl (BZ 169) 
GC/ECD 8082/8082A 3 3' 4 4' 5-Pentachlorobiphenyl (BZ 126) 
GC/ECD 8082/8082A 3 3' 4 4'-Tetrachlorobiphenyl (BZ 77) 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/ECD 8082/8082A 3 4 4’ 5-Tetrachlorobiphenyl (BZ 81) 
GC/ECD 8082/8082A Decachlorobiphenyl (BZ 209) 
GC/ECD  8151A  2 4 5-T 
GC/ECD  8151A  2 4-D 
GC/ECD  8151A  2 4-DB 
GC/ECD 8151A Dalapon 
GC/ECD 8151A Dicamba 
GC/ECD 8151A Dichloroprop 
GC/ECD 8151A DInoseb 
GC/ECD 8151A MCPA 
GC/ECD 8151A MCPP 
GC/ECD 8151A Pentachlorophenol 
GC/ECD  8151A  Silvex (2 4 5-TP) 
GC/FID  8015B,C  Diesel range organics (DRO) 
GC/FID  8015B,C  Gasoline range organics (GRO) 
GC/FID 8011 EDB 
GC/FID 8011 1 2-Dibromo-3-chloropropane 
GC/MS 8260B,C 1 1 1 2-Tetrachloroethane 
GC/MS 8260B,C / SOM01.2 1 1 1-Trichloroethane 
GC/MS 8260B,C / SOM01.2 1 1 2 2-Tetrachloroethane 
GC/MS SOM01.2 1 1 2-Trichloro-1 2 2-trifluoroethane 
GC/MS 8260B,C / SOM01.2 1 1 2-Trichloroethane 
GC/MS 8260B,C / SOM01.2 1 1-Dichloroethane 
GC/MS  8260B,C / SOM01.2 1 1-Dichloroethylene 
GC/MS 8260B,C 1 1-Dichloropropene 
GC/MS 8260B,C / SOM01.2 1 2 3-Trichlorobenzene 
GC/MS 8260B,C 1 2 3-Trichloropropane 
GC/MS 8260B,C / SOM01.2 1 2 4-Trichlorobenzene 
GC/MS 8260B,C 1 2 4-Trimethylbenzene 
GC/MS 8260B,C / SOM01.2 1 2-Dibromo-3-chloropropane 
GC/MS  8260B,C / SOM01.2 1 2-Dichlorobenzene 
GC/MS  8260B,C / SOM01.2 1 2-Dichloroethane 
GC/MS 8260B,C / SOM01.2 1 2-Dichloropropane 
GC/MS 8260B,C 1 3 5-Trimethylbenzene 
GC/MS  8260B,C / SOM01.2 1 3-Dichlorobenzene 
GC/MS 8260B,C 1 3-Dichloropropane 
GC/MS 8260B,C / SOM01.2 1 4-Dichlorobenzene 
GC/MS 8260B,C / SOM01.2 1 4-Dioxane 
GC/MS 8260B,C 2 2-Dichloropropane 
GC/MS 8260B,C / SOM01.2 2-Butanone 
GC/MS 8260B,C 2-Chloroethyl vinyl ether 
GC/MS 8260B,C 2-Chlorotoluene 
GC/MS 8260B,C / SOM01.2 2-Hexanone 
GC/MS 8260B,C 4-Chlorotoluene 
GC/MS 8260B,C / SOM01.2 4-Methyl-2-pentanone 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/MS 8260B,C / SOM01.2 Acetone 
GC/MS 8260B,C Acetonitrile 
GC/MS 8260B,C Acrolein 
GC/MS 8260B,C Acrylonitrile 
GC/MS 8260B,C Allyl chloride 
GC/MS 8260B,C / SOM01.2 Benzene 
GC/MS 8260B,C Bromobenzene 
GC/MS 8260B,C / SOM01.2 Bromochloromethane 
GC/MS  8260B,C / SOM01.2 Bromodichloromethane 
GC/MS 8260B,C / SOM01.2 Bromoform 
GC/MS 8260B,C / SOM01.2 Carbon disulfide 
GC/MS 8260B,C / SOM01.2 Carbon tetrachloride 
GC/MS 8260B,C / SOM01.2 Chlorobenzene 
GC/MS 8260B,C / SOM01.2 Chloroethane 
GC/MS 8260B,C / SOM01.2 Chloroform 
GC/MS 8260B,C Chloroprene 
GC/MS 8260B,C / SOM01.2 cis-1 2-Dichloroethene 
GC/MS 8260B,C / SOM01.2 cis-1 3-Dichloropropene 
GC/MS SOM01.2 Cyclohexane 
GC/MS 8260B,C / SOM01.2 Dibromochloromethane 
GC/MS 8260B,C Dibromomethane 
GC/MS 624 / 8260B,C / SOM01.2 Dichlorodifluoromethane 
GC/MS 8260B,C Diethyl ether 
GC/MS 8260B,C Di-isopropylether 
GC/MS 8260B,C / SOM01.2 EDB 
GC/MS 8260B,C Ethyl methacrylate 
GC/MS 8260B,C / SOM01.2 Ethylbenzene 
GC/MS 8260B,C Ethyl-t-butylether 
GC/MS 8260B,C Hexachlorobutadiene 
GC/MS 8260B,C Iodomethane 
GC/MS 8260B,C Isobutyl alcohol 
GC/MS 8260B,C / SOM01.2 Isopropyl benzene 
GC/MS SOM01.2 m p-xylenes 
GC/MS 8260B,C Methacrylonitrile 
GC/MS SOM01.2 Methyl acetate 
GC/MS 8260B,C / SOM01.2 Methyl bromide (Bromomethane) 
GC/MS 8260B,C / SOM01.2 Methyl chloride (Chloromethane) 
GC/MS 8260B,C Methyl methacrylate 
GC/MS 8260B,C / SOM01.2 Methyl tert-butyl ether 
GC/MS SOM01.2 Methylcyclohexane 
GC/MS 8260B,C / SOM01.2 Methylene chloride 
GC/MS 8260B,C Naphthalene 
GC/MS 8260B,C n-Butylbenzene 
GC/MS 8260B,C n-proplybenzene 
GC/MS 8260B,C o-Xylene 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/MS 8260B,C p-Isopropyltoluene 
GC/MS 8260B,C Propionitrile 
GC/MS 8260B,C sec-butylbenzene 
GC/MS 8260B,C / SOM01.2 Styrene 
GC/MS 8260B,C t-Amylmethylether 
GC/MS 8260B,C tert-Butyl alcohol 
GC/MS 8260B,C tert-Butylbenzene 
GC/MS 8260B,C / SOM01.2 Tetrachloroethylene (Perchloroethylene) 
GC/MS 8260B,C Tetrahydrofuran 
GC/MS 8260B,C / SOM01.2 Toluene 
GC/MS 8260B,C / SOM01.2 trans-1 2-Dichloroethylene 
GC/MS 8260B,C / SOM01.2 trans-1 3-Dichloropropylene 
GC/MS 8260B,C Trans-1 4-Dichloro-2-butuene 
GC/MS 8260B,C / SOM01.2 Trichloroethene (Trichloroethylene) 
GC/MS 8260B,C / SOM01.2 Trichlorofluoromethane 
GC/MS 8260B,C Vinyl acetate 
GC/MS 8260B,C / SOM01.2 Vinyl chloride 
GC/MS 8260B,C Xylene 
GC/MS 8270C,D 1-Naphthylamine 
GC/MS 8270C,D 2-Acetylaminofluorene 
GC/MS  8270C,D / SOM01.2  2-Chloronaphthalene 
GC/MS  8270C,D / SOM01.2  2-Chlorophenol 
GC/MS 8270C,D / SOM01.2  2-Methylnaphthalene 
GC/MS 8270C,D / SOM01.2  2-Methylphenol 
GC/MS 8270C,D 2-Naphthylamine 
GC/MS 8270C,D 2-Nitroaniline 
GC/MS  8270C,D / SOM01.2  2-Nitrophenol 
GC/MS 8270C,D 2-Picoline 
GC/MS 8270C,D 3-Methylcholanthrene 
GC/MS 8270C,D / SOM01.2 3-Nitroaniline 
GC/MS 8270C,D 4-Aminobiphenyl 
GC/MS  8270C,D / SOM01.2  4-Bromophenyl phenyl ether 
GC/MS  8270C,D / SOM01.2  4-Chloro-3-methylphenol 
GC/MS 8270C,D / SOM01.2 4-Chloroaniline 
GC/MS  8270C,D / SOM01.2  4-Chlorophenyl phenylether 
GC/MS 8270C,D 4-Dimethyl aminoazobenzene 
GC/MS 8270C,D / SOM01.2 4-Methylphenol 
GC/MS 8270C,D / SOM01.2 4-Nitroaniline 
GC/MS  8270C,D / SOM01.2  4-Nitrophenol 
GC/MS 8270C,D 5-Nitro-o-toluidine 
GC/MS 8270C,D a a-Dimethylphenethylamine 
GC/MS  8270C,D / SOM01.2  Acenaphthene 
GC/MS  8270C,D / SOM01.2  Acenaphthylene 
GC/MS 8270C,D / SOM01.2 Acetophenone 
GC/MS 8270C,D Aniline 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/MS 8270C,D / SOM01.2  Anthracene 
GC/MS 8270C,D Aramite 
GC/MS 8270C,D / SOM01.2 Atrazine 
GC/MS SOM01.2 Benzaldehyde 
GC/MS  8270C,D Benzidine 
GC/MS  8270C,D / SOM01.2  Benzo(a)anthracene 
GC/MS 8270C,D / SOM01.2  Benzo(a)pyrene 
GC/MS  8270C,D / SOM01.2  Benzo(b)fluoranthene 
GC/MS  8270C,D / SOM01.2  Benzo(g h i)perylene 
GC/MS  8270C,D / SOM01.2  Benzo(k)fluoranthene 
GC/MS 8270C,D Benzoic Acid 
GC/MS 8270C,D Benzyl alcohol 
GC/MS 8270C,D / SOM01.2 Biphenyl 
GC/MS  8270C,D / SOM01.2  bis(2-Chloroethoxy)methane 
GC/MS 8270C,D / SOM01.2  bis(2-Chloroethyl) ether 
GC/MS  8270C,D / SOM01.2  bis(2-Ethylhexyl) phthalate (DEHP) 
GC/MS  8270C,D / SOM01.2  Butyl benzyl phthalate 
GC/MS SOM01.2 Caprolactam 
GC/MS 8270C,D / SOM01.2 Carbazole 
GC/MS 8270C,D Chlorobenzilate 
GC/MS 8270C,D / SOM01.2  Chrysene 
GC/MS 8270C,D Diallate 
GC/MS  8270C,D / SOM01.2  Dibenz(a h)anthracene 
GC/MS 8270C,D / SOM01.2 Dibenzofuran 
GC/MS  8270C,D / SOM01.2  Diethyl phthalate 
GC/MS 8270C,D Dimethoate 
GC/MS  8270C,D / SOM01.2  Dimethyl phthalate 
GC/MS 8270C,D / SOM01.2  Di-n-butyl phthalate 
GC/MS  8270C,D / SOM01.2  Di-n-octyl phthalate 
GC/MS 8270C,D Ethyl methanesulfonate 
GC/MS 8270C,D Famfur 
GC/MS  8270C,D / SOM01.2  Fluoranthene 
GC/MS 8270C,D / SOM01.2  Fluorene 
GC/MS  8270C,D / SOM01.2  Hexachlorobenzene 
GC/MS  8270C,D / SOM01.2  Hexachlorobutadiene 
GC/MS  8270C,D / SOM01.2  Hexachlorocyclopentadiene 
GC/MS  8270C,D / SOM01.2  Hexachloroethane 
GC/MS 8270C,D Hexachloropropene 
GC/MS 8270C,D Isodrin 
GC/MS  8270C,D / SOM01.2  Isophorone 
GC/MS 8270C,D Isosafrole 
GC/MS 8270C,D Methapyriline 
GC/MS 8270C,D Methyl methanesulfonate 
GC/MS 8270C,D Methyl parathion 
GC/MS  8270C,D / SOM01.2  Naphthalene 



                  Certificate # L2223 

Form 28.6—Revision 5    05/23/06      Page 17 of 20 

Solid and Chemical Waste 

Technology Method Analyte 
GC/MS  8270C,D / SOM01.2  Nitrobenzene 
GC/MS 8270C,D Nitroquinoline-1-oxide 
GC/MS 8270C,D n-Nitrosodiethylamine 
GC/MS 8270C,D / SOM01.2  n-Nitrosodimethylamine 
GC/MS 8270C,D n-Nitroso-di-n-butylamine 
GC/MS  8270C,D / SOM01.2  n-Nitrosodi-n-propylamine 
GC/MS  8270C,D / SOM01.2  n-Nitrosodiphenylamine 
GC/MS 8270C,D n-Nitrosomethylethylamine 
GC/MS 8270C,D n-Nitrosomorpholine 
GC/MS 8270C,D n-Nitrosopiperidine 
GC/MS 8270C,D n-Nitrosopyrrolidine 
GC/MS 8270C,D o o o-Triethyl phosphorothioate 
GC/MS 8270C,D o-Toluidine 
GC/MS 8270C,D Pentachlorobenzene 
GC/MS 8270C,D Pentachloronitrobenzene 
GC/MS  8270C,D/ SOM01.2  Pentachlorophenol 
GC/MS 8270C,D Phenacetin 
GC/MS   8270C,D / SOM01.2  Phenanthrene 
GC/MS   8270C,D / SOM01.2  Phenol 
GC/MS 8270C,D Phorate 
GC/MS 8270C,D Pronamide 
GC/MS   8270C,D / SOM01.2  Pyrene 
GC/MS 8270C,D Pyrididne 
GC/MS 8270C,D Safrole 
GC/MS 8270C,D Thionazin 
GC/MS   8270C,D / SOM01.2  Indeno(1 2 3-cd)pyrene 
GC/MS 8270C,D / SOM01.2  1 2 4-Trichlorobenzene 
GC/MS 8270C,D 1 3 5-Trinitrobenzene 
GC/MS   8270C,D / SOM01.2 1 2 4 5-Tetrachlorobenzene 
GC/MS 8270C,D / SOM01.2  2 4 5-Trochlorophenol 
GC/MS   8270C,D / SOM01.2  2 4 6-Trichlorophenol 
GC/MS 8270C,D / SOM01.2  2 3 4 6-Tetrachlorophenol 
GC/MS   8270C,D / SOM01.2  1 2-Dichlorobenzene 
GC/MS 8270C,D 1 2-Diphenylhydrazine 
GC/MS 8270C,D / SOM01.2  1 3-Dichlorobenzene 
GC/MS 8270C,D 1 3-Dinitrobenzene 
GC/MS  8270C,D / SOM01.2  1 4-Dichlorobenzene 
GC/MS 8270C,D 1 4-Dioxane 
GC/MS 8270C,D 1 4-Naphthoquinone 
GC/MS 8270C,D 1 4-Phenylenediamine 

GC/MS  8270C,D / SOM01.2  bis(2-Chloroisopropyl) ether (2 2`-Oxybis(1-
chloropropane)) 

GC/MS 8270C,D / SOM01.2  2 4-Dichlorophenol 
GC/MS  8270C,D / SOM01.2  2 4-Dimethylphenol 
GC/MS 8270C,D / SOM01.2  2 4-Dinitrophenol 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/MS 8270C,D / SOM01.2  2 4-Dinitrotoluene (2 4-DNT) 
GC/MS 8270C,D 2 6-Dichlorophenol 
GC/MS  8270C,D / SOM01.2  2 6-Dinitrotoluene (2 6-DNT) 
GC/MS  8270C,D / SOM01.2  3 3`-Dichlorobenzidine 
GC/MS 8270C,D 3 3’-Dimethylbenzidine 
GC/MS  8270C,D / SOM01.2  2-Methyl-4 6-dinitrophenol 
GC/MS 8270C,D 7,12-Dimethylphenethylamine 

HPLC 8330/8330A/8330B (Analysis 
Only) 1 3 5-Trinitrobenzene 

HPLC 8330/8330A/8330B (Analysis 
Only) 1 3-Dinitrobenzene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2 4 6-Trinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2 4-Dinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2 6-Dinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2-Amino-4 6 -dinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2-Nitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 3-Nitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 4-Amino-2,3-dinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 4-Nitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) Hexahydr-1 3 5-trinitro-1 3 5-triazine (RDX) 

HPLC 8330/8330A/8330B (Analysis 
Only) Nitrobenzene 

HPLC 8330/8330A/8330B (Analysis 
Only) Nitroglycerin 

HPLC 8330/8330A/8330B (Analysis 
Only) Octahydro-1 3 5 7-tetrazocine (HMX) 

HPLC 8330/8330A/8330B (Analysis 
Only) Tetryl 

CVAA 7471B/ ILM05.3 Mercury 
CVAF 1631E Low Level Mercury 

ICP  6010B,C /ILM05.3 Aluminum 
ICP  6010B,C /ILM05.3 Antimony 
ICP 6010B,C /ILM05.3 Arsenic 
ICP 6010B,C /ILM05.3 Barium 
ICP  6010B,C /ILM05.3 Beryllium 
ICP 6010B,C Boron 
ICP  6010B,C /ILM05.3 Cadmium 
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Solid and Chemical Waste 

Technology Method Analyte 
ICP  6010B,C /ILM05.3 Calcium 
ICP  6010B,C /ILM05.3 Chromium 
ICP  6010B,C /ILM05.3 Cobalt 
ICP  6010B,C /ILM05.3 Copper 
ICP  6010B,C /ILM05.3 Iron 
ICP  6010B,C /ILM05.3 Lead 
ICP  6010B,C /ILM05.3 Magnesium 
ICP  6010B,C /ILM05.3 Manganese 
ICP  6010B,C Molybdenum 
ICP  6010B,C /ILM05.3 Nickel 
ICP  6010B,C /ILM05.3 Potassium 
ICP  6010B,C /ILM05.3 Selenium 
ICP 200.7 Silicon 
ICP  6010B,C /ILM05.3 Silver 
ICP  6010B,C /ILM05.3 Sodium 
ICP 6010B,C Strontium 
ICP 6010B,C /ILM05.3 Thallium 
ICP  6010B,C Tin 
ICP 6010B,C Titanium 
ICP  6010B,C /ILM05.3 Vanadium 
ICP  6010B,C /ILM05.3 Zinc 

ICP/MS  6020/6020A / ILM05.3 Aluminum 
ICP/MS  6020/6020A  / ILM05.3 Antimony 
ICP/MS  6020/6020A  / ILM05.3 Arsenic 
ICP/MS  6020/6020A  / ILM05.3 Barium 
ICP/MS  6020/6020A  / ILM05.3 Beryllium 
ICP/MS  6020/6020A Boron 
ICP/MS  6020/6020A  / ILM05.3 Cadmium 
ICP/MS  6020/6020A Calcium 
ICP/MS  6020/6020A  / ILM05.3 Chromium 
ICP/MS  6020/6020A  / ILM05.3 Cobalt 
ICP/MS  6020/6020A  / ILM05.3 Copper 
ICP/MS  6020/6020A Iron 
ICP/MS  6020/6020A  / ILM05.3 Lead 
ICP/MS  6020/6020A  / ILM05.3 Magnesium 
ICP/MS  6020/6020A Manganese 
ICP/MS  6020/6020A Molybdenum 
ICP/MS  6020/6020A  / ILM05.3 Nickel 
ICP/MS  6020/6020A Potassium 
ICP/MS  6020/6020A  / ILM05.3 Selenium 
ICP/MS  6020/6020A  / ILM05.3 Silver 
ICP/MS  6020/6020A Sodium 
ICP/MS 6020/6020A Strontium 
ICP/MS  6020/6020A  / ILM05.3 Thallium 
ICP/MS  6020/6020A Tin 
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Solid and Chemical Waste 
Technology Method Analyte 

ICP/MS  6020/6020A Titanium 
ICP/MS  6020/6020A  / ILM05.3 Vanadium 
ICP/MS  6020/6020A  / ILM05.3 Zinc 

IC  9056/9056A Chloride 
IC  9056/9056A Fluoride 
IC  9056/9056A Nitrate as N 
IC  9056/9056A Nitrite as N 
IC  9056/9056A Sulfate 

Gravimetric 9070A / 9071B Oil and Grease 
Physical  1010A  Ignitability 
Physical  9045D  pH 
Titration Chap 7.3.4 Reactive Sulfide 

TOC Lloyd Kahn Total organic carbon 
TOC  9060A / 5310B Total organic carbon 

Turbidimetric  9038 / ASTM 516-02 Sulfate 
UV/VIS 350.1 / 4500NH3 H Ammonia as N 
UV/VIS 9251 / 4500Cl E Chloride 
UV/VIS Chap. 7.3.4 Reactive Cyanide 
UV/VIS 376.3 AVS-SEM 
UV/VIS 3500Fe D Ferrous Iron 

Cleanup Methods 3630C Silica Gel 
UV/VIS  7196  Chromium VI 
UV/VIS 7196A Chromium VI 
UV/VIS  9012B / ILM05.3 Total cyanide 

Preparation Method Type 
Preparation  1311  Toxicity Characteristic Leaching Procedure 
Preparation 1312 Synthetic Precipitation Leaching Procedure 

Cleanup Methods 3660B Sulfur 
Cleanup Methods 3620C Florsil 
Cleanup Methods 3630C Silica Gel 
Cleanup Methods 3640A GPC 

Organic Preparation 3540C Soxhlet Extraction 
Organic Preparation 3545A Pressurized Fluid Extraction 
Organic Preparation 3550C Sonication 

Inorganics Preparation 3050B Hotblock 
Inorganics Preparation 3060A Alkaline Digestion 

Volatile Organics Preparation 5035/5035A Closed System Purge and Trap 
Notes: 

1) This laboratory offers commercial testing service. 
 

Approved By:   Date: November 4, 2009  
           R. Douglas Leonard 
         Chief Technical Officer 
 
Issued:  11/04/09       



Texas Commission on Environmental Quality 

N ELAP-Recognized Laboratory Accreditation is hereby awarded to 

Katahdin Analytical Services, Inc 
600 Technology Way 

Scarborough, ME 04074-7647 

in accordance with Texas Water Code Chapter 5, Subchapter R, Title 30 Texas Administrative Code Chapter 25, and 
the National Environmental Laboratory Accreditation Program. 

The laboratory's scope of accreditation includes the fields of accreditation that accompany this certificate. Continued accreditation depends 
upon successful ongoing participation in the program. The Texas Commission on Environmental Quality urges customers to verify the 

laboratory's current accreditation status for particular methods and analyses. 

Certificate Number: T104704243-09-1 

Effective Date: 11/1/2009 

Expiration Date: 10/31/2010 

MJU' 
Executive Director Texas C Ission on 

Environmental Quality 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074·7647 

Certificate: 

Expiration Oate: 

Issue Oate: 

T1 04704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Method ASTM 0516 

Analyte AS Analyte 10 Method 10 
Sulfate FL 2000 30002201 

Method EPA 1010 

Analyte AS Analyte 10 Method 10 
Ignitability FL 1780 10116606 

Method EPA 110.2 

Analyte AS Analyte 10 Method 10 
Color FL 1605 10005604 

Method EPA 120.1 

Analyte AS Analyte 10 Method 10 
Conductivity FL 1610 10006403 

Method EPA 130.2 

Analyte AS Analyte 10 Method 10 
Total hardness as CaC03 FL 1755 10007202 

Method EPA 150.1 

Analyte AS Analyte 10 Method 10 
pH FL 1900 10008409 

Method EPA 160.1 

Analyte AS Analyte 10 Method 10 
Residue-filterable (TOS) FL 1955 10009208 

Method EPA 160.2 

Analyte AS Analyte 10 Method 10 
Residue-nonfilterable (TSS) FL 1960 10009606 

Method EPA 160.3 

Analyte AS Analyte 10 Method 10 
Resid ue-total FL 1950 10010001 

Method EPA 160.4 

Analyte AS Analyte 10 Method 10 
Residue-volatile FL 1970 10010409 

Method EPA 160.5 

Analyte AS Analyte 10 Method 10 
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Texas Commission on 
Environmental Quality 

NElAP - Recognized laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Oate: 

Issue Oate: 

T104704243-09-1 

10J31/2010 

11/1/2009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Residue-settleable FL 1965 10010807 

Method EPA 1631E 

Analyte AB Analyte 10 Method 10 

Mercury FL 1095 10237204 

Method EPA 1664 

Analyte AB Analyte 10 Method 10 

n-Hexane Extractable Material (O&G) FL 1803 10127409 

Method EPA 180.1 

Analyte AB Analyte 10 Method 10 

Turbidity FL 2055 10011606 

Method EPA 200.7 

Analyte AB Analyte 10 Method 10 

Aluminum FL 1000 10013806 
Antimony FL 1005 10013806 
Arsenic FL 1010 10013806 
Barium FL 1015 10013806 
Beryllium FL 1020 10013806 
Boron FL 1025 10013806 
Cadmium FL 1030 10013806 
Calcium FL 1035 10013806 
Chromium FL 1040 10013806 
Cobalt FL 1050 10013806 
Copper FL 1055 10013806 
Iron FL 1070 10013806 
Lead FL 1075 10013806 
Magnesium FL 1085 10013806 
Manganese FL 1090 10013806 
Molybdenum FL 1I00 10013806 
Nickel FL 1I05 10013806 
Potassium FL 1125 10013806 
Selenium FL 1I40 10013806 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T104704243-09-1 

1013112010 

1111/2009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Silver FL 1150 10013806 

Sodium FL 1155 10013806 

Thallium FL 1165 10013806 

Tin FL 1175 10013806 

Titanium FL 1180 10013806 

Vanadium FL 1185 10013806 

Zinc FL 1190 10013806 

Method EPA 200.8 

Analyte AB Analyte ID Method 10 
Aluminum FL 1000 10014605 

Antimony FL 1005 10014605 

Arsenic FL 1010 10014605 

Barium FL 1015 10014605 

Beryllium FL 1020 10014605 

Boron FL 1025 10014605 

Cadmium FL 1030 10014605 

Calcium FL 1035 10014605 

Chromium FL 1040 10014605 

Cobalt FL 1050 10014605 

Copper FL 1055 10014605 

Iron FL 1070 10014605 

Lead FL 1075 10014605 

Magnesium FL 1085 10014605 

Manganese FL 1090 10014605 

Molybdenum FL 1100 10014605 

Nickel FL 1105 10014605 

Potassium FL 1125 10014605 

Selenium FL 1140 10014605 

Silver FL 1150 10014605 

Sodium FL 1155 10014605 

Thallium FL 1165 10014605 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T1 04704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Thorium FL 1170 10014605 
Tin FL 1175 10014605 
Uranium FL 3035 10014605 
Vanadium FL 1185 10014605 
Zinc FL 1190 10014605 

Method EPA 245.1 

Analyte AB Analyte 10 Method 10 

Mercury FL 1095 10036609 

Method EPA 300.0 

Analyte AB Analyte 10 Method 10 
Bromide FL 1540 10053006 
Chloride FL 1575 10053006 
Nitrate as N FL 1810 10053006 
N itrate-n it rite FL 1820 10053006 
Nitrite as N FL 1840 10053006 
Orthophosphate as P FL 1870 10053006 
Sulfate FL 2000 10053006 

Method EPA 305.1 

Analyte AB Analyte 10 Method 10 

Acidity, as CaC03 FL 1500 10054203 

Method EPA 310.1 

Analyte AB Analyte 10 Method 10 

Alkalinity as CaC03 FL 1505 10054805 

Method EPA 310.2 

Analyte AB Analyte 10 Method 10 
Alkalinity as CaC03 FL 1505 10055206 

Method EPA 314.0 

Analyte AB Analyte 10 Method 10 
Perchlorate FL 1895 10055400 

Method EPA 325.2 

Analyte AB Analyte 10 Method 10 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T1 04704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Chloride FL 1575 10057202 

Method EPA 335.1 

Analyte AB Analyte ID Method 10 

Amenable cyanide FL 1510 10060001 

Method EPA 335.3 

Analyte AB. Analyte ID Method 10 

Total cyanide FL 1645 10061004 

Method EPA 335.4 

Analyte AB Analyte ID Method 10 
Total cyanide FL 1645 10061402 

Method EPA 340.2 

Analyte AB Analyte ID Method 10 
Fluoride FL 1730 10062201 

Method EPA 350.1 

Analyte AB Analyte ID Method 10 
Ammonia as N FL 1515 10063408 

Method EPA 351.2 

Analyte AB Analyte ID Method 10 
Kjeldahl nitrogen - total FL 1795 10065200 

Method EPA 353.2 

Analyte AB Analyte ID Method 10 

Nitrate as N FL 1810 10067400 
Nitrate-nitrite FL 1820 10067400 
Nitrite as N FL 1840 10067400 

Method EPA 365.2 

Analyte AB Analyte ID Method 10 

Orthophosphate as P FL 1870 10070403 

Method EPA 365.4 

Analyte AB Analyte ID Method 10 

Phosphorus, total FL 1910 10071202 

Method EPA 375.4 

Analyte AB Analyte ID Method ID 
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Katahdin Analytical Services, Inc 

600 Technology Way 
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Issue Date: 
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These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Sulfate FL 2000 10073800 

Method EPA 376.1 

Analyte AB Analyte 10 Method 10 

Sulfide FL 2005 10074201 

Method EPA 377.1 

Analyte AB Analyte 10 Method 10 

Sulfite-S03 FL 2015 10075000 

Method EPA 405.1 

Analyte AB Analyte 10 Method 10 

Biochemical oxygen demand FL 1530 10075602 

Method EPA410.4 

Analyte AB Analyte 10 Method 10 

Chemical oxygen demand FL 1565 10077200 

Method EPA 415.1 

Analyte AB Analyte 10 Method 10 

Total organic carbon FL 2040 10078407 

Method EPA 420.1 

Analyte AB Analyte 10 Method 10 

Total phenolics FL 1905 10079400 

Method EPA 6010 

Analyte AB Analyte 10 Method 10 

Aluminum FL 1000 10155201 
Antimony FL 1005 10155201 
Arsenic FL 1010 10155201 
Barium FL 1015 10155201 
Beryllium FL 1020 10155201 
Boron FL 1025 10155201 
Cadmium FL 1030 10155201 
Calcium FL 1035 10155201 
Chromium FL 1040 10155201 
Cobalt FL 1050 10155201 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 
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These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Copper FL 1055 10155201 
Iron FL 1070 10155201 
Lead FL 1075 10155201 
Magnesium FL 1085 10155201 
Manganese FL 1090 10155201 
Molybdenum FL 1100 10155201 
Nickel FL 1105 10155201 
Potassium FL 1125 10155201 
Selenium FL 1140 10155201 
Silver FL 1150 10155201 
Sodium FL 1155 10155201 
Strontium FL 1160 10155201 
Thallium FL 1165 10155201 
Tin FL 1175 10155201 
Titanium FL 1180 10155201 
Vanadium FL 1185 10155201 
Zinc FL 1190 10155201 

Method EPA 6020 

Analyte AS Analyte 10 Method 10 
Aluminum FL 1000 10156204 
Antimony FL 1005 10156204 
Arsenic FL 1010 10156204 
Barium FL 1015 10156204 
Beryllium FL 1020 10156204 
Boron FL 1025 10156204 
Cadmium FL 1030 10156204 
Calcium FL 1035 10156204 
Chromium FL 1040 10156204 
Cobalt FL 1050 10156204 
Copper FL 1055 10156204 
Iron FL 1070 10156204 
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Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T104704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Lead FL 1075 10156204 
Magnesium FL 1085 10156204 
Manganese FL 1090 10156204 
Molybdenum FL 1100 10156204 
Nickel FL 1105 10156204 
Potassium FL 1125 10156204 
Selenium FL 1140 10156204 
Silver FL 1150 10156204 
Sodium FL 1155 10156204 
Strontium FL 1160 10156204 
Thallium FL 1165 10156204 
Vanadium FL 1185 10156204 
Zinc FL 1190 10156204 

Method EPA 608 

Analyte AS Analyte ID Method ID 
4,4'-000 FL 7355 10103603 
4,4'-00E FL 7360 10103603 
4,4'-00T FL 7365 10103603 
Aldrin FL 7025 10103603 
alpha-BHC (alpha-Hexachlorocyclohexane) FL 7110 10103603 
Aroclor-1016 (PCB-1016) FL 8880 10103603 
Aroclor-1221 (PCB-1221) FL 8885 10103603 
Aroclor-1232 (PCB-1232) FL 8890 10103603 
Aroclor-1242 (PCB-1242) FL 8895 10103603 
Aroclor-1248 (PCB-1248) FL 8900 10103603 
Aroclor-12S4 (PCB-12S4) FL 8905 10103603 
Aroclor-1260 (PCB-1260) FL 8910 10103603 
beta-BHC (beta-Hexachlorocyclohexane) FL 7115 10103603 
Chlordane (tech.) FL 7250 10103603 
delta-BHC (delta-Hexachlorocyclohexane) FL 7105 10103603 
Dieldrin FL 7470 10103603 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T1 04704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Endosulfan I FL 7510 10103603 
Endosulfan II FL 7515 10103603 
Endosulfan sulfate FL 7520 10103603 
Endrin FL 7540 10103603 
Endrin aldehyde FL 7530 10103603 
gamma-BHC (Lindane, gamma-Hexachlorocyclohexane) FL 7120 10103603 
Heptachlor FL 7685 10103603 
Heptachlor epoxide FL 7690 10103603 
Toxaphene (Chlorinated camphene) FL 8250 10103603 

Method EPA 624 

Analyte AB Analyte 10 Method 10 
1,1,1-Trichloroethane FL 5160 10107207 
1,1,2,2-Tetrachloroethane FL 5110 10107207 
1,1,2-Trichloroethane FL 5165 10107207 
1,1-Dichloroethane FL 4630 10107207 
1 , 1-Dich loroethylene (1 , 1-D ich loroethene) FL 4640 10107207 
1,2-Dichlorobenzene FL 4610 10107207 
1,2-Dichloroethane FL 4635 10107207 
1,2-Dichloropropane FL 4655 10107207 
1,3-Dichlorobenzene FL 4615 10107207 
1,4-Dichlorobenzene FL 4620 10107207 
2-Chloroethyl vinyl ether FL 4500 10107207 
Acrolein (Propenal) FL 4325 10107207 
Acrylonitrile FL 4340 10107207 
Benzene FL 4375 10107207 
Bromodichloromethane FL 4395 10107207 
Bromoform FL 4400 10107207 
Bromomethane (Methyl bromide) FL 4950 10107207 
Carbon tetrachloride FL 4455 10107207 
Chlorobenzene FL 4475 10107207 
Chloroethane FL 4485 10107207 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 
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These fields of accreditation. supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Chloroform FL 4505 10107207 
Chloromethane (Methyl chloride) FL 4960 10107207 
cis-1,3-Dichloropropylene FL 4680 10107207 
Dibromochloromethane FL 4575 10107207 
Ethylbenzene FL 4765 10107207 
Methylene chloride FL 4975 10107207 
Tetrachloroethylene (Perchloroethylene) FL 5115 10107207 
Toluene FL 5140 10107207 
trans-1,2-Dichloroethylene FL 4700 10107207 
trans-1,3-Dichloropropylene FL 4685 10107207 
Trichloroethene (Trichloroethylene) FL 5170 10107207 
Trichlorofluoromethane FL 5175 10107207 
Vinyl chloride FL 5235 10107207 
Xylene (total) FL 5260 10107207 

Method EPA 625 

Analyte AB Analyte ID Method 10 

1,2,4-Trichlorobenzene FL 5155 10107401 
1,2-Dichlorobenzene FL 4610 10107401 
1,3-Dichlorobenzene FL 4615 10107401 
1,4-Dichlorobenzene FL 4620 10107401 
2,4,6-Trichlorophenol FL 6840 10107401 
2,4-Dichlorophenol FL 6000 10107401 
2,4-Dimethylphenol FL 6130 10107401 
2,4-Dinitrophenol FL 6175 10107401 
2,4-Dinitrotoluene (2,4-DNT) FL 6185 10107401 
2,6-Dinitrotoluene (2,6-DNT) FL 6190 10107401 
2-Chloronaphthalene FL 5795 10107401 
2-Chlorophenol FL 5800 10107401 
2-Methyl-4,6-dinitrophenol FL 6360 10107401 
2-Nitrophenol FL 6490 10107401 
3,3'-Dichlorobenzidine FL 5945 10107401 
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Texas Commission on 
Environmental Quality 

NElAP - Recognized laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T1 04704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

4-Bromophenyl phenyl ether FL 5660 10 1 0740 1 
4-Chloro-3-methylphenol FL 5700 10107401 
4-Chlorophenyl phenylether FL 5825 10107401 
4-Nitrophenol FL 6500 10107401 
Acenaphthene FL 5500 10107401 
Acenaphthylene FL 5505 10107401 
Anthracene FL 5555 10107401 
Benzidine FL 5595 10107401 
Benzo( a )anth racene FL 5575 10107401 
Benzo(a)pyrene FL 5580 10107401 
Benzo(b )fluoranthene FL 5585 10107401 
Benzo(g, h. i)perylene FL 5590 10107401 
Benzo(k)fluoranthene FL 5600 10107401 
bis(2-Chloroethoxy)methane FL 5760 10107401 
bis(2-Chloroethyl) ether FL 5765 10107401 
bis(2-Chloroisopropyl) ether FL 5780 10107401 
bis(2-Ethylhexyl) phthalate (DEHP) FL 6255 10107401 
Butyl benzyl phthalate FL 5670 10 1 0740 1 
Chrysene FL 5855 10107401 
Dibenz(a,h) anthracene FL 5895 10107401 
Diethyl phthalate FL 6070 10107401 
Dimethyl phthalate FL 6135 10107401 
Di-n-butyl phthalate FL 5925 10107401 
Di-n-octyl phthalate FL 6200 10107401 
Fluoranthene FL 6265 10107401 
Fluorene FL 6270 10107401 
Hexachlorobenzene FL 6275 10107401 
Hexachlorobutadiene FL 4835 10107401 
Hexachlorocyclopentadiene FL 6285 10107401 
Hexachloroethane FL 4840 10107401 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T104704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Indeno(1 ,2,3-cd) pyrene FL 6315 10107401 
Isophorone FL 6320 10107401 

Naphthalene FL 5005 10107401 
Nitrobenzene FL 5015 10107401 

n-Nitrosodimethylamine FL 6530 10107401 

n-N itrosodi-n-propylam i ne FL 6545 10107401 
n-N itrosodiphenylam ine FL 6535 10107401 
Pentachlorophenol FL 6605 10107401 

Phenanthrene FL 6615 10107401 

Phenol FL 6625 10107401 

Pyrene FL 6665 10107401 

Method EPA 7196 

Analyte AB Analyte ID Method 10 

Chromium VI FL 1045 10162206 

Method EPA 7470 

Analyte AB Analyte ID Method 10 

Mercury FL 1095 10165603 

Method EPA 8011 

Analyte AB Analyte ID Method 10 

1 ,2-Dibromo-3-chloropropane (DBCP) FL 4570 10173009 

1 ,2-Dibromoethane (EDB, Ethylene dibromide) FL 4585 10173009 

Method EPA 8015 

Analyte AB Analyte ID Method 10 

2-Propanol (Isopropyl alcohol) FL 4895 10173203 

Diesel range organics (DRO) FL 9369 10173203 
Ethanol FL 4750 10173203 
Gasoline range organics (GRO) FL 9408 10173203 
Isobutyl alcohol (2-Methyl-1-propanol) FL 4875 10173203 

Methanol FL 4930 10173203 
n-Propanol FL 5055 10173203 
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Texas Commission on 
Environmental Quality 

NElAP - Recognized laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T104704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Method EPA 8081 

Analyte AS Analyte ID Method 10 
4,4'-DDD FL 7355 10178402 
4,4'-DDE FL 7360 10178402 
4,4'-DDT FL 7365 10178402 
Aldrin FL 7025 10178402 
alpha-BHC (alpha-Hexachlorocyclohexane) FL 7110 10178402 
alpha-Chlordane FL 7240 10178402 
beta-BHC (beta-Hexachlorocyclohexane) FL 7115 10178402 
Chlordane (tech.) FL 7250 10178402 
delta-BHC (delta-Hexachlorocyclohexane) FL 7105 10178402 
Dieldrin FL 7470 10178402 
Endosulfan I FL 7510 10178402 
Endosulfan II FL 7515 10178402 
Endosulfan sulfate FL 7520 10178402 
Endrin FL 7540 10178402 
Endrin aldehyde FL 7530 10178402 
Endrin ketone FL 7535 10178402 
gamma-BHC (Lindane, gamma-Hexachlorocyclohexane) FL 7120 10178402 
gamma-Chlordane FL 7245 10178402 
Heptachlor FL 7685 10178402 
Heptachlor epoxide FL 7690 10178402 
Methoxychlor FL 7810 10178402 
Toxaphene (Chlorinated camphene) FL 8250 10178402 

Method EPA 8082 

Analyte AS Analyte ID Method ID 
2,2',3,3',4,4',5-Heptachlorobiphenyl FL 9065 10179007 
2,2', 3,3' ,4,4'-Hexachlorobiphenyl FL 9020 10179007 
2,2', 3,4', 5,5', 6-Heptachlorobiphenyl FL 9080 10179007 
2,2', 3,4,4', 5,5'-Heptachlorobiphenyl FL 9070 10179007 
2,2', 3,4,4', 5'-Hexachlorobiphenyl FL 9025 10179007 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T104704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

2,2',3,5'-Tetrachlorobiphenyl FL 8945 10179007 
2,2', 4,5,5'-Pentachlorobiphenyl FL 8980 10179007 
2,2', 4,5'-Tetrachlorobiphenyl FL 8950 10179007 
2,2', 5,5'-Tetrachlorobiphenyl FL 8955 10179007 
2,2',5-Trichlorobiphenyl FL 8930 10179007 
2,2' ,3,3' ,4,4' ,5, 5' ,6-Nonachlorobiphenyl FL 9095 10179007 
2,2' ,3,3' ,4,4',5,6-0ctachlorobiphenyl FL 9103 10179007 
2,2',3,4,4' ,5,6'-Heptachlorobiphenyl FL 9136 10179007 
2,2' ,3',4, 5-Pentachlorobiphenyl FL 9154 10179007 
2,3',4,4',5-Pentachlorobiphenyl FL 9010 10179007 
2,3', 4,4'-Tetrachlorobiphenyl FL 8960 10179007 
2,3,3' ,4,4' ,5,5'-Heptachlorobiphenyl FL 9085 10179007 
2,3,3' ,4,4' ,5-Hexachlorobiphenyl FL 9050 10179007 
2,3,3' ,4,4'-Pentachlorobiphenyl FL 8985 10179007 
2,3',4,4',5,5'-Hexachlorobiphenyl FL 9055 10179007 
2,3,4,4',5-Pentachlorobiphenyl FL 9005 10179007 
2,4,4'-Trichlorobiphenyl FL 9252 10179007 
2,4'-Oichlorobiphenyl FL 9256 10179007 
Aroclor-1 016 (PCB-1016) FL 8880 10179007 
Aroclor-1221 (PCB-1221) FL 8885 10179007 
Aroclor-1232 (PCB-1232) FL 8890 10179007 
Aroclor-1242 (PCB-1242) FL 8895 10179007 
Aroclor-1248 (PCB-1248) FL 8900 10179007 
Aroclor-1254 (PCB-1254) FL 8905 10179007 
Aroclor-1260 (PCB-1260) FL 8910 10179007 
PCBs FL 8870 10179007 

Method EPA 8151 

Analyte AB Analyte ID Method 10 

2,4,5-T FL 8655 10183003 
2,4-0 FL 8545 10183003 
2,4-0B FL 8560 10183003 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 
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These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Dalapon FL 8555 10183003 
Dicamba FL 8595 10183003 
Dichloroprop (Dichlorprop) FL 8605 10183003 
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP) FL 8620 10183003 
MCPA FL 7775 10183003 
MCPP FL 7780 10183003 
Silvex (2A,5-TP) FL 8650 10183003 

Method EPA 8260 

Analyte AS Analyte ID Method 10 
1,1,1,2-Tetrachloroethane FL 5105 10184404 
1,1,1-Trichloroethane FL 5160 10184404 
1,1,2,2-Tetrachloroethane FL 5110 10184404 
1,1,2-Trichloroethane FL 5165 10184404 
1,1-Dichloroethane FL 4630 10184404 
1, 1-Dichloroethylene (1, 1-Dichloroethene) FL 4640 10184404 
1,1-Dichloropropene FL 4670 10184404 
1,2,3-Trichlorobenzene FL 5150 10184404 
1,2,3-Trichloropropane FL 5180 10184404 
1 ,2A-Trichlorobenzene FL 5155 10184404 
1,2A-Trimethylbenzene FL 5210 10184404 
1 ,2-Dibromo-3-chloropropane (DBCP) FL 4570 10184404 
1 ,2-Dibromoethane (EDB, Ethylene dibromide) FL 4585 10184404 
1,2-Dichlorobenzene FL 4610 10184404 
1,2-Dichloroethane FL 4635 10184404 
1,2-Dichloropropane FL 4655 10184404 
1,3,5-Trimethylbenzene FL 5215 10184404 
1,3-Dichlorobenzene FL 4615 10184404 
1,3-Dichloropropane FL 4660 10184404 
1 A-Dichlorobenzene FL 4620 10184404 
1 A-Dioxane (1 A- Diethyleneoxide) FL 4735 10184404 
2,2-Dichloropropane FL 4665 10184404 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T104704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

2-Butanone (Methyl ethyl ketone, MEK) FL 4410 10184404 
2-Chloroethyl vinyl ether FL 4500 10184404 
2-Chlorotoluene FL 4535 10184404 
2-Hexanone FL 4860 10184404 
4-Chlorotoluene FL 4540 10184404 
4-lsopropyltoluene FL 4915 10184404 
4-Methyl-2-pentanone (MIBK) FL 4995 10184404 
Acetone FL 4315 10184404 
Acetonitrile FL 4320 10184404 
Acrolein (Propenal) FL 4325 10184404 
Acrylonitrile FL 4340 10184404 
Allyl chloride (3-Chloropropene) FL 4355 10184404 
Benzene FL 4375 10184404 
Bromobenzene FL 4385 10184404 
Bromochloromethane FL 4390 10184404 
Bromodichloromethane FL 4395 10184404 
Bromoform FL 4400 10184404 
Bromomethane (Methyl bromide) FL 4950 10184404 
Carbon disulfide FL 4450 10184404 
Carbon tetrachloride FL 4455 10184404 
Chlorobenzene FL 4475 10184404 
Chloroethane FL 4485 10184404 
Chloroform FL 4505 10184404 
Chloromethane (Methyl chloride) FL 4960 10184404 
Chloroprene FL 4525 10184404 
cis-1,2-Dichloroethylene FL 4645 10184404 
cis-1,3-Dichloropropylene FL 4680 10184404 
Dibromochloromethane FL 4575 10184404 
Dibromomethane FL 4595 10184404 
Dichlorodifluoromethane FL 4625 10184404 
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Texas Commission on 
Environmental Quality 

NElAP - Recognized laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T1 04704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Diethyl ether FL 4725 10184404 
Ethyl methacrylate FL 4810 10184404 
Ethylbenzene FL 4765 10184404 
Hexach lorobutad iene FL 4835 10184404 
lodomethane (Methyl iodide) FL 4870 10184404 
Isobutyl alcohol (2-Methyl-1-propanol) FL 4875 10184404 
Isopropylbenzene FL 4900 10184404 
Methacrylonitrile FL 4925 10184404 
Methyl methacrylate FL 4990 10184404 
Methyl tert-butyl ether (MTBE) FL 5000 10184404 
Methylene chloride FL 4975 10184404 
Naphthalene FL 5005 10184404 
n-Butylbenzene FL 4435 10184404 
n-Propylbenzene FL 5090 10184404 
Pentachloroethane FL 5035 10184404 
Propionitrile (Ethyl cyanide) FL 5080 10184404 
sec-Butylbenzene FL 4440 10184404 
Styrene FL 5100 10184404 
tert-Butylbenzene FL 4445 10184404 
Tetrachloroethylene (Perch loroethylene) FL 5115 10184404 
Toluene FL 5140 10184404 
trans-1,2-Dichloroethylene FL 4700 10184404 
trans-1,3-Dichloropropylene FL 4685 10184404 
trans-1,4-Dichloro-2-butene FL 4605 10184404 
Trich loroethene (Trich loroethylene) FL 5170 10184404 
Trichlorofluoromethane FL 5175 10184404 
Vinyl acetate FL 5225 10184404 
Vinyl chloride FL 5235 10184404 
Xylene (total) FL 5260 10184404 

Method EPA 8270 

Analyte AS Analyte ID Method 10 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Katahdin Analytical Services, Inc 

600 Technology Way 
Scarborough, ME 04074-7647 

Certificate: 

Expiration Date: 

Issue Date: 

T104704243-09-1 

10/31/2010 

11/112009 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

1,2,4,5-Tetrachlorobenzene FL 6715 10185203 
1,2,4-Trichlorobenzene FL 5155 10185203 
1,2-Dichlorobenzene FL 4610 10185203 
1,2-Diphenylhydrazine FL 6220 10185203 
1,3,5-Trinitrobenzene (1 ,3,5-TNB) FL 6885 10185203 
1,3-Dichlorobenzene FL 4615 10185203 
1 ,3-Dinitrobenzene (1 ,3-DNB) FL 6160 10185203 
1,4-Dichlorobenzene FL 4620 10185203 
1,4-Naphthoquinone FL 6420 10185203 
1,4-Phenylenediamine FL 6630 10185203 
1-Naphthylamine FL 6425 10185203 
2,3,4 ,6-Tetrach lorophenol FL 6735 10185203 
2,4,5-Trichlorophenol FL 6835 10185203 
2,4,6-Trichlorophenol FL 6840 10185203 
2,4-Dichlorophenol FL 6000 10185203 
2,4-Dimethylphenol FL 6130 10185203 
2,4-Dinitrophenol FL 6175 10185203 
2,4-Dinitrotoluene (2,4-DNT) FL 6185 10185203 
2.6-Dichlorophenol FL 6005 10185203 
2,6-Dinitrotoluene (2.6-DNT) FL 6190 10185203 
2-Acetylaminofluorene FL 5515 10185203 
2-Chloronaphthalene FL 5795 10185203 
2-Chlorophenol FL 5800 10185203 
2-Methyl-4,6-dinitrophenol FL 6360 10185203 
2-Methylnaphthalene FL 6385 10185203 
2-Methylphenol (o-Cresol) FL 6400 10185203 
2-Naphthylamine FL 6430 10185203 
2-Nitroaniline FL 6460 10185203 
2-Nitrophenol FL 6490 10185203 
2-Picoline (2-Methylpyridine) FL 5050 10185203 
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Matrix: Non Potable Water 

3,3'-Dichlorobenzidine FL 5945 10185203 
3,3'-Dimethylbenzidine FL 6120 10185203 
3-Methylcholanthrene FL 6355 10185203 
3-Nitroaniline FL 6465 10185203 
4-Aminobiphenyl FL 5540 10185203 
4-Bromophenyl phenyl ether FL 5660 10185203 
4-Chloro-3-methylphenol FL 5700 10185203 
4-Chloroaniline FL 5745 10185203 
4-Chlorophenyl phenylether FL 5825 10185203 
4-Dimethyl aminoazobenzene FL 6105 10185203 
4-Methylphenol (p-Cresol) FL 6410 10185203 
4-Nitroaniline FL 6470 10185203 
4-Nitrophenol FL 6500 10185203 
5-Nitro-o-toluidine FL 6570 10185203 
7, 12-Dimethylbenz(a) anthracene FL 6115 10185203 
a-a-Dimethylphenethylamine FL 6125 10185203 
Acenaphthene FL 5500 10185203 
Acenaphthylene FL 5505 10185203 
Acetophenone FL 5510 10185203 
Aniline FL 5545 10185203 
Anthracene FL 5555 10185203 
Aramite FL 5560 10185203 
Benzidine FL 5595 10185203 
Benzo( a )anth racene FL 5575 10185203 
Benzo(a)pyrene FL 5580 10185203 
Benzo(b )fluoranthene FL 5585 10185203 
Benzo(g, h, i)perylene FL 5590 10185203 
Benzo(k)fluoranthene FL 5600 10185203 
Benzoic acid FL 5610 10185203 
Benzyl alcohol FL 5630 10185203 
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Matrix: Non Potable Water 

bis(2-Chloroethoxy)methane FL 5760 10185203 
bis(2-Chloroethyl) ether FL 5765 10185203 
bis(2-Chloroisopropyl) ether FL 5780 10185203 
bis(2-Ethylhexyl) phthalate (DEHP) FL 6255 10185203 
Butyl benzyl phthalate FL 5670 10185203 
Carbazole FL 5680 10185203 
Chlorobenzilate FL 7260 10185203 
Chrysene FL 5855 10185203 
Dialiate FL 7405 10185203 
Dibenz(a,h) anthracene FL 5895 10185203 
Dibenzofuran FL 5905 10185203 
Diethyl phthalate FL 6070 10185203 
Dimethoate FL 7475 10185203 
Dimethyl phthalate FL 6135 10185203 
Di-n-butyl phthalate FL 5925 10185203 
Di-n-octyl phthalate FL 6200 10185203 
Ethyl methanesulfonate FL 6260 10185203 
Famphur FL 7580 10185203 
Fluoranthene FL 6265 10185203 
Fluorene FL 6270 10185203 
Hexachlorobenzene FL 6275 10185203 
Hexachlorobutadiene FL 4835 10185203 
Hexachlorocyclopentadiene FL 6285 10185203 
Hexach loroethane FL 4840 10185203 
Hexach lorop ropene FL 6295 10185203 
Indeno(1 ,2,3-cd) pyrene FL 6315 10185203 
Isodrin FL 7725 10185203 
Isophorone FL 6320 10185203 
Isosafrole FL 6325 10185203 
Methapyrilene FL 6345 10185203 
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Matrix: Non Potable Water 

Methyl methanesulfonate FL 6375 10185203 
Naphthalene FL 5005 10185203 
Nitrobenzene FL 5015 10185203 
Nitroquinoline-1-oxide FL 6515 10185203 
n-Nitrosodiethylamine FL 6525 10185203 
n-Nitrosodimethylamine FL 6530 10185203 
n-Nitroso-di-n-butylamine FL 5025 10185203 
n-Nitrosodi-n-propylamine FL 6545 10185203 
n-Nitrosodiphenylamine FL 6535 10185203 
n-Nitrosomethylethylamine FL 6550 10185203 
n-Nitrosomorpholine FL 6555 10185203 
n-Nitrosopiperidine FL 6560 10185203 
n-Nitrosopyrrolidine FL 6565 10185203 
o,o,o-Triethyl phosphorothioate FL 8290 10185203 
o-Toluidine FL 5145 10185203 
Parathion, methyl (Methyl parathion) FL 7825 10185203 
Pentachlorobenzene FL 6590 10185203 
Pentach loron itrobenzene FL 6600 10185203 
Pentachlorophenol FL 6605 10185203 
Phenacetin FL 6610 10185203 
Phenanthrene FL 6615 10185203 
Phenol FL 6625 10185203 
Phorate FL 7985 10185203 
Pronamide (Kerb) FL 6650 10185203 
Pyrene FL 6665 10185203 
Pyridine FL 5095 10185203 
Safrole FL 6685 10185203 
Sulfotepp FL 8155 10185203 
Thionazin (Zinophos) FL 8235 10185203 

Method EPA 8330 

Analyte AB Analyte 10 Method 10 
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Matrix: Non Potable Water 

1,3,5-Trinitrobenzene (1,3,5-TNB) FL 6885 10189807 
1 ,3-Dinitrobenzene (1 ,3-DNB) FL 6160 10189807 
2,4,6-Trinitrotoluene (2,4,6-TNT) FL 9651 10189807 
2,4-Dinitrotoluene (2,4-DNT) FL 6185 10189807 
2,6-Dinitrotoluene (2,6-DNT) FL 6190 10189807 
2-Amino-4,6-dinitrotoluene (2-am-dnt) FL 9303 10189807 
2-Nitrotoluene FL 9507 10189807 
3-Nitrotoluene FL 9510 10189807 
4-Amino-2,6-dinitrotoluene (4-am-dnt) FL 9306 10189807 
4-Nitrotoluene FL 9513 10189807 
Nitrobenzene FL 5015 10189807 
Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine (HMX) FL 9522 10189807 
RDX (hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine) FL 9432 10189807 
Tetryl (methyl-2,4,6-trinitrophenylnitramine) FL 9633 10189807 

Method EPA 8332 

Analyte AB Analyte 10 Method 10 
Nitroglycerin FL 6485 10190406 

Method EPA 9012 

Analyte AB Analyte 10 Method 10 
Amenable cyanide FL 1510 10193201 
Total cyanide FL 1645 10193405 

Method EPA 9038 

Analyte AB Analyte 10 Method 10 
Sulfate FL 2000 10196608 

Method EPA 9040 

Analyte AB Analyte 10 Method ID 
pH FL 1900 10196802 

Method EPA 9056 

Analyte AB Analyte 10 Method 10 
Bromide FL 1540 10199209 
Chloride FL 1575 10199209 
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Nitrate as N FL 1810 10199209 
N itrate-n it rite FL 1820 10199209 
Nitrite as N FL 1840 10199209 
Orthophosphate as P FL 1870 10199209 
Sulfate FL 2000 10199209 

Method EPA 9060 
Analyte AS Analyte 10 Method 10 

Total organic carbon FL 2040 10200201 

Method EPA 9065 
Analyte AS Analyte 10 Method 10 

Total phenolics FL 1905 10200405 

Method EPA 9070 
Analyte AS Analyte 10 Method 10 

n-Hexane Extractable Material (O&G) FL 1803 10201000 
Silica Gel Treated n-Hexane Extractable Material FL 10220 10201000 

Method EPA 9251 
Analyte AS Analyte 10 Method 10 

Chloride FL 1575 10207406 

Method HACH 8000 
Analyte AS Analyte 10 Method 10 

Chemical oxygen demand FL 1565 60003001 

Method SM 2120 B 

Analyte AS Analyte 10 Method 10 

Color FL 1605 20001803 

Method SM 2130 B 

Analyte AS Analyte 10 Method 10 

Turbidity FL 2055 20002408 

Method SM 2310 B (4a) 

Analyte AS Analyte 10 Method 10 

Acidity, as CaC03 FL 1500 20002806 

Method SM 2320 B 

Analyte AS Analyte 10 Method 10 
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Matrix: Non Potable Water 

Alkalinity as CaC03 FL 1505 20003003 

Method SM 2340 B 

Analyte AB Analyte 10 Method 10 

Total hardness as CaC03 FL 1755 20003401 

Method SM 2510 B 

Analyte AB Analyte 10 Method 10 

Conductivity FL 1610 20003809 

Method SM 2540 B 

Analyte AB Analyte 10 Method 10 

Residue-total FL 1950 20004608 

Method SM 2540 C 

Analyte AB Analyte 10 Method 10 

Residue-filterable (TDS) FL 1955 20004404 

Method SM 2540 D 

Analyte AB Analyte 10 Method 10 

Residue-nonfilterable (TSS) FL 1960 20004802 

Method SM 2540 F 

Analyte AB Analyte 10 Method 10 

Residue-settleable FL 1965 20005009 

Method SM 3500 Cr D 

Analyte AB Analyte 10 Method 10 

Chromium VI FL 1045 20009001 

Method SM 4500 CI- E 

Analyte AB Analyte 10 Method 10 

Chloride FL 1575 20019209 

Method SM 4500 CN G 

Analyte AB Analyte 10 Method ID 
Amenable cyanide FL 1510 20021607 

Method SM 4500 F- C 

Analyte AB Analyte 10 Method ID 
Fluoride FL 1730 20012800 
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Matrix: Non Potable Water 

Method SM 4500 H+ B 

Analyte AB Analyte ID Method 10 
pH FL 1900 20016404 

Method SM 4500 NH3 H 

Analyte AB Analyte ID Method 10 

Ammonia as N FL 1515 20023409 

Method SM 4500 N03 F 

Analyte AB Analyte ID Method 10 
Nitrate-nitrite FL 1820 20024402 
Nitrite as N FL 1840 20024402 

Method SM 4500 P E 

Analyte AB Analyte ID Method 10 

Orthophosphate as P FL 1870 20025803 

Method SM 4500 S E 

Analyte AB Analyte ID Method 10 

Sulfide FL 2005 20026408 

Method SM 4500 S03 B 

Analyte AB Analyte ID Method 10 
Sulfite-803 FL 2015 20026806 

Method 8M 5210 B 

Analyte AB Analyte ID Method 10 
Biochemical oxygen demand FL 1530 20027401 
Carbonaceous BOD, CBOD FL 1555 20027401 

Method SM 5310 B 

Analyte AB Analyte ID Method 10 
Total organic carbon FL 2040 20028006 

Method SM 5540 C 

Analyte AB Analyte ID Method 10 
8urfactants - MBA8 FL 2025 20029009 

Method TCEQ 1005 

Analyte AB Analyte ID Method ID 
Total Petroleum Hydrocarbons (TPH) FL 2050 90019208 
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Matrix: Solid & Hazardous Material 

Method EPA 1010 

Analyte AB Analyte ID Method 10 
Ignitability FL 1780 10116606 

Method EPA 1311 

Analyte AB Analyte ID Method 10 
TCLP FL 849 10118806 

Method EPA 1312 

Analyte AB Analyte ID Method 10 
SPLP FL 850 10119003 

Method EPA 314.0 

Analyte AB Analyte ID Method 10 
Perchlorate FL 1895 10055400 

Method EPA 6010 

Analyte AB Analyte ID Method 10 
Aluminum FL 1000 10155201 
Antimony FL 1005 10155201 
Arsenic FL 1010 10155201 
Barium FL 1015 10155201 
Beryllium FL 1020 10155201 
Boron FL 1025 10155201 
Cadmium FL 1030 10155201 
Calcium FL 1035 10155201 
Chromium FL 1040 10155201 
Cobalt FL 1050 10155201 
Copper FL 1055 10155201 
Iron FL 1070 10155201 
Lead FL 1075 10155201 
Magnesium FL 1085 10155201 
Manganese FL 1090 10155201 
Molybdenum FL 1100 10155201 
Nickel FL 1105 10155201 
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Matrix: Solid & Hazardous Material 

Potassium FL 1125 10155201 
Selenium FL 1140 10155201 

Silver FL 1150 10155201 
Sodium FL 1155 10155201 

Strontium FL 1160 10155201 
Thallium FL 1165 10155201 
Tin FL 1175 10155201 
Titanium FL 1180 10155201 
Vanadium FL 1185 10155201 

Zinc FL 1190 10155201 

Method EPA 6020 

Analyte AS Analyte ID Method 10 

Aluminum FL 1000 10156204 

Antimony FL 1005 10156204 
Arsenic FL 1010 10156204 
Barium FL 1015 10156204 
Beryllium FL 1020 10156204 

Boron FL 1025 10156204 
Cadmium FL 1030 10156204 
Calcium FL 1035 10156204 
Chromium FL 1040 10156204 
Cobalt FL 1050 10156204 

Copper FL 1055 10156204 

Iron FL 1070 10156204 
Lead FL 1075 10156204 
Magnesium FL 1085 10156204 
Manganese FL 1090 10156204 
Molybdenum FL 1100 10156204 
Nickel FL 1105 10156204 
Potassium FL 1125 10156204 
Selenium FL 1140 10156204 
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Silver FL 1150 10156204 
Sodium FL 1155 10156204 

Strontium FL 1160 10156204 
Thallium FL 1165 10156204 
Vanadium FL 1185 10156204 
Zinc FL 1190 10156204 

Method EPA 7196 

Analyte AS Analyte 10 Method 10 

Chromium VI FL 1045 10162206 

Method EPA 7470 

Analyte AS Analyte 10 Method 10 

Mercury FL 1095 10165603 

Method EPA 7471 

Analyte AS Analyte 10 Method 10 

Mercury FL 1095 10166004 

Method EPA 8015 

Analyte AS Analyte 10 Method 10 

Diesel range organics (ORO) FL 9369 10173203 
Gasoline range organics (GRO) FL 9408 10173203 

Method EPA 8081 

Analyte AS Analyte 10 Method 10 

4,4'-000 FL 7355 10178402 
4,4'-00E FL 7360 10178402 
4,4'-00T FL 7365 10178402 

Aldrin FL 7025 10178402 
alpha-BHC (alpha-Hexachlorocyclohexane) FL 7110 10178402 
alpha-Chlordane FL 7240 10178402 
beta-B HC (beta-Hexach lorocyclohexane) FL 7115 10178402 
Chlordane (tech.) FL 7250 10178402 
delta-BHC (delta-Hexachlorocyclohexane) FL 7105 10178402 
Dieldrin FL 7470 10178402 
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Endosulfan I FL 7510 10178402 
Endosulfan II FL 7515 10178402 
Endosulfan sulfate FL 7520 10178402 
Endrin FL 7540 10178402 
Endrin aldehyde FL 7530 10178402 
Endrin ketone FL 7535 10178402 
gamma-SHC (Lindane, gamma-Hexachlorocyclohexane) FL 7120 10178402 
gamma-Chlordane FL 7245 10178402 
Heptachlor FL 7685 10178402 
Heptachlor epoxide FL 7690 10178402 
Methoxychlor FL 7810 10178402 
Toxaphene (Chlorinated camphene) FL 8250 10178402 

Method EPA 8082 

Analyte AB Analyte ID Method 10 

2,2',3,3',4,4'-Hexachlorobiphenyl FL 9020 10179007 
2,2', 3,4,4', 5,5'-Heptachlorobiphenyl FL 9070 10179007 
2,2', 3,4,4', 5'-Hexachlorobiphenyl FL 9025 10179007 
2,2', 3,5'-Tetrachlorobiphenyl FL 8945 10179007 
2,2', 4,5,5'-Pentachlorobiphenyl FL 8980 10179007 
2,2',4,5'-Tetrachlorobiphenyl FL 8950 10179007 
2,2', 5,5'-T etrach lorobiphenyl FL 8955 10179007 
2,2', 5-Trichlorobiphenyl FL 8930 10179007 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl FL 9095 10179007 
2,2' ,3,3',4,4' ,5,6-0ctachlorobiphenyl FL 9103 10179007 
2,2',3,4,4',5,6'-Heptachlorobiphenyl FL 9136 10179007 
2,2',3,4',5,5',6-Heptachlorobiphenyl FL 10318 10179007 
2,2' ,3,4,5'-Pentachlorobiphenyl FL 8975 10179007 
2,2' ,4,4' ,5-Pentachlorobiphenyl FL 9175 10179007 
2,3', 4,4'-Tetrachlorobiphenyl FL 8960 10179007 
2,3,3' ,4,4' ,5, 5'-Heptachlorobiphenyl FL 9085 10179007 
2,3,3' ,4,4', 5-Hexachlorobiphenyl FL 9050 10179007 
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2,3,3' ,4,4'-Pentachlorobiphenyl FL 8985 10179007 
2,3' ,4,4' ,5,5'-Hexachlorobiphenyl FL 9055 10179007 
2,3',4,4',5-Pentachlorobiphenyl FL 8995 10179007 
2,3,4,4',5-Pentachlorobiphenyl FL 9005 10179007 
2,4,4'-Trichlorobiphenyl FL 9252 10179007 
2,4' -Dich lorobiphenyl FL 9256 10179201 
Aroclor-1016 (PCB-1016) FL 8880 10179007 
Arodor-1221 (PCB-1221) FL 8885 10179007 
Arodor-1232 (PCB-1232) FL 8890 10179007 
Aroclor-1242 (PCB-1242) FL 8895 10179007 
Arodor-1248 (PCB-1248) FL 8900 10179007 
Arodor-1254 (PCB-1254) FL 8905 10179007 
Arodor-1260 (PCB-1260) FL 8910 10179007 
PCBs FL 8870 10179007 

Method EPA 8151 

Analyte AB Analyte ID Method ID 

2,4,5-T FL 8655 10183003 
2,4-D FL 8545 10183003 
2,4-DB FL 8560 10183003 
Dalapon FL 8555 10183003 
Dicamba FL 8595 10183003 
Dichloroprop (Dichlorprop) FL 8605 10183003 
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP) FL 8620 10183003 
MCPA FL 7775 10183003 
MCPP FL 7780 10183003 
Silvex (2,4,5-TP) FL 8650 10183003 

Method EPA 8260 

Analyte AB Analyte ID Method ID 
1,1,1,2-Tetrachloroethane FL 5105 10184404 
1,1,1-Trichloroethane FL 5160 10184404 
1,1,2,2-Tetrachloroethane FL 5110 10184404 
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1,1,2-Trichloroethane FL 5165 10184404 
1,1-Dichloroethane FL 4630 10184404 
1, 1-Dichloroethylene (1, 1-Dichloroethene) FL 4640 10184404 
1,1-Dichloropropene FL 4670 10184404 
1,2,3-Trichlorobenzene FL 5150 10184404 
1,2,3-Trichloropropane FL 5180 10184404 
1 ,2A-Trichlorobenzene FL 5155 10184404 
1 ,2A-Trimethylbenzene FL 5210 10184404 
1 ,2-Dibromo-3-chloropropane (DBCP) FL 4570 10184404 
1 ,2-Dibromoethane (EDB, Ethylene dibromide) FL 4585 10184404 
1,2-Dichlorobenzene FL 4610 10184404 
1 ,2-Dichloroethane FL 4635 10184404 
1,2-Dichloropropane FL 4655 10184404 
1,3,5-Trimethylbenzene FL 5215 10184404 
1,3-Dichlorobenzene FL 4615 10184404 
1,3-Dichloropropane FL 4660 10184404 
1 A-Dichlorobenzene FL 4620 10184404 
1 A-Dioxane (1,4- Diethyleneoxide) FL 4735 10184404 
2,2-Dichloropropane FL 4665 10184404 
2-Butanone (Methyl ethyl ketone, MEK) FL 4410 10184404 
2-Chloroethyl vinyl ether FL 4500 10184404 
2-Chlorotoluene FL 4535 10184404 
2-Hexanone FL 4860 10184404 
4-Chlorotoluene FL 4540 10184404 
4-lsopropyltoluene FL 4915 10184404 
4-Methyl-2-pentanone (MIBK) FL 4995 10184404 
Acetone FL 4315 10184404 
Acetonitrile FL 4320 10184404 
Acrolein (Propenal) FL 4325 10184404 
Acrylonitrile FL 4340 10184404 
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Allyl chloride (3-Chloropropene) FL 4355 10184404 
Benzene FL 4375 10184404 
Bromobenzene FL 4385 10184404 
Bromochloromethane FL 4390 10184404 
Bromodichloromethane FL 4395 10184404 
Bromoform FL 4400 10184404 
Bromomethane (Methyl bromide) FL 4950 10184404 
Carbon disulfide FL 4450 10184404 
Carbon tetrachloride FL 4455 10184404 
Chlorobenzene FL 4475 10184404 
Chloroethane FL 4485 10184404 
Chloroform FL 4505 10184404 
Chloromethane (Methyl chloride) FL 4960 10184404 
Chloroprene FL 4525 10184404 
cis-1,2-Dichloroethylene FL 4645 10184404 
cis-1,3-Dichloropropylene FL 4680 10184404 
Dibromochloromethane FL 4575 10184404 
Dibromomethane FL 4595 10184404 
Dichlorodifluoromethane FL 4625 10184404 
Diethyl ether FL 4725 10184404 
Ethyl methacrylate FL 4810 10184404 
Ethylbenzene FL 4765 10184404 
Hexachlorobutadiene FL 4835 10184404 
lodomethane (Methyl iodide) FL 4870 10184404 
Isobutyl alcohol (2-Methyl-1-propanol) FL 4875 10184404 
Isopropyl benzene FL 4900 10184404 
Methacrylonitrile FL 4925 10184404 
Methyl methacrylate FL 4990 10184404 
Methyl tert-butyl ether (MTBE) FL 5000 10184404 
Methylene chloride FL 4975 10184404 
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Naphthalene FL 5005 10184404 
n-Butylbenzene FL 4435 10184404 
n-Propylbenzene FL 5090 10184404 
Pentach loroethane FL 5035 10184404 
Propionitrile (Ethyl cyanide) FL 5080 10184404 
sec-Butyl benzene FL 4440 10184404 
Styrene FL 5100 10184404 
tert-Butylbenzene FL 4445 10184404 
Tetrachloroethylene (Perchloroethylene) FL 5115 10184404 
Toluene FL 5140 10184404 
trans-1,2-Dichloroethylene FL 4700 10184404 
trans-1 ,3-Dichloropropylene FL 4685 10184404 
trans-1,4-Dichloro-2-butene FL 4605 10184404 
Trichloroethene (Trichloroethylene) FL 5170 10184404 
Trichlorotrifluoroethane FL 5185 10184404 
Vinyl acetate FL 5225 10184404 
Vinyl chloride FL 5235 10184404 
Xylene (total) FL 5260 10184404 

Method EPA 8270 

Analyte AB Analyte 10 Method 10 
1,2,4,5-Tetrachlorobenzene FL 6715 10185203 
1,2,4-Trichlorobenzene FL 5155 10185203 
1,2-Dichlorobenzene FL 4610 10185203 
1,2-Diphenylhydrazine FL 6220 10185203 
1 ,3,5-Trinitrobenzene (1 ,3,5-TNB) FL 6885 10185203 
1,3-Dichlorobenzene FL 4615 10185203 
1 ,3-Dinitrobenzene (1 ,3-DNB) FL 6160 10185203 
1,4-Dichlorobenzene FL 4620 10185203 
1,4-Naphthoquinone FL 6420 10185203 
1,4-Phenylenediamine FL 6630 10185203 
1-Naphthylamine FL 6425 10185203 
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2,3,4,6-Tetrachlorophenol FL 6735 10185203 
2,4,5-Trichlorophenol FL 6835 10185203 
2,4,6-Trichlorophenol FL 6840 10185203 
2,4-Dichlorophenol FL 6000 10185203 
2,4-Dimethylphenol FL 6130 10185203 
2,4-Dinitrophenol FL 6175 10185203 
2,4-Dinitrotoluene (2,4-DNT) FL 6185 10185203 
2,6-Dichlorophenol FL 6005 10185203 
2,6-Dinitrotoluene (2,6-DNT) FL 6190 10185203 
2-Acetylaminofluorene FL 5515 10185203 
2 -Ch loronaphthalene FL 5795 10185203 
2-Chlorophenol FL 5800 10185203 
2-Methyl-4,6-dinitrophenol FL 6360 10185203 
2-Methylnaphthalene FL 6385 10185203 
2-Methylphenol (o-Cresol) FL 6400 10185203 
2-Naphthylamine FL 6430 10185203 
2-Nitroaniline FL 6460 10185203 
2-Nitrophenol FL 6490 10185203 
2-Picoline (2-Methylpyridine) FL 5050 10185203 
3,3'-Dichlorobenzidine FL 5945 10185203 
3,3'-Dimethylbenzidine FL 6120 10185203 
3-Methylcholanth rene FL 6355 10185203 
3-Nitroaniline FL 6465 10185203 
4-Aminobiphenyl FL 5540 10185203 
4-Bromophenyl phenyl ether FL 5660 10185203 
4-Chloro-3-methylphenol FL 5700 10185203 
4-Chloroaniline FL 5745 10185203 
4-Chlorophenyl phenylether FL 5825 10185203 
4-Dimethyl aminoazobenzene FL 6105 10185203 
4-Methylphenol (p-Cresol) FL 6410 10185203 
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4-Nitroaniline FL 6470 10185203 
4-Nitrophenol FL 6500 10185203 
5-Nitro-o-toluidine FL 6570 10185203 
7, 12-Dimethylbenz(a) anthracene FL 6115 10185203 
a-a-Dimethylphenethylamine FL 6125 10185203 

Acenaphthene FL 5500 10185203 
Acenaphthylene FL 5505 10185203 
Acetophenone FL 5510 10185203 

Aniline FL 5545 10185203 
Anthracene FL 5555 10185203 
Aramite FL 5560 10185203 

Benzidine FL 5595 10185203 
Benzo(a)anthracene FL 5575 10185203 
Benzo(a)pyrene FL 5580 10185203 
Benzo(b )fluoranthene FL 5585 10185203 
Benzo(g,h ,i)perylene FL 5590 10185203 
Benzo(k)fluoranthene FL 5600 10185203 

Benzoic acid FL 5610 10185203 
Benzyl alcohol FL 5630 10185203 
bis(2-Chloroethoxy)methane FL 5760 10185203 

bis(2-Chloroethyl) ether FL 5765 10185203 
bis(2-Chloroisopropyl) ether FL 5780 10185203 
bis(2-Ethylhexyl) phthalate (DEHP) FL 6255 10185203 
Butyl benzyl phthalate FL 5670 10185203 
Carbazole FL 5680 10185203 
Chlorobenzilate FL 7260 10185203 

Chrysene FL 5855 10185203 
Diallate FL 7405 10185203 
Dibenz(a,h) anthracene FL 5895 10185203 
Dibenzofuran FL 5905 10185203 
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Diethyl phthalate FL 6070 10185203 
Dimethoate FL 7475 10185203 
Dimethyl phthalate FL 6135 10185203 
Di-n-butyl phthalate FL 5925 10185203 
Di-n-octyl phthalate FL 6200 10185203 
Ethyl methanesulfonate FL 6260 10185203 
Famphur FL 7580 10185203 
Fluoranthene FL 6265 10185203 
Fluorene FL 6270 10185203 
Hexachlorobenzene FL 6275 10185203 
Hexachlorobutadiene FL 4835 10185203 
Hexachlorocyclopentadiene FL 6285 10185203 
Hexachloroethane FL 4840 10185203 
Hexachloropropene FL 6295 10185203 
Indeno(1 ,2,3-cd) pyrene FL 6315 10185203 
Isodrin FL 7725 10185203 
Isophorone FL 6320 10185203 
Isosafrole FL 6325 10185203 
Methapyrilene FL 6345 10185203 
Methyl methanesulfonate FL 6375 10185203 
Naphthalene FL 5005 10185203 
Nitrobenzene FL 5015 10185203 
Nitroquinoline-1-oxide FL 6515 10185203 
n-Nitrosodiethylamine FL 6525 10185203 
n-Nitrosodimethylamine FL 6530 10185203 
n-Nitroso-di-n-butylamine FL 5025 10185203 
n-Nitrosodi-n-propylamine FL 6545 10185203 
n-Nitrosodiphenylamine FL 6535 10185203 
n-Nitrosomethylethylamine FL 6550 10185203 
n-Nitrosomorpholine FL 6555 10185203 
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n-Nitrosopiperidine FL 6560 10185203 
n-Nitrosopyrrolidine FL 6565 10185203 
0,0,0-Triethyl phosphorothioate FL 8290 10185203 
o-Toluidine FL 5145 10185203 
Parathion, methyl (Methyl parathion) FL 7825 10185203 
Pentachlorobenzene FL 6590 10185203 
Pentachloronitrobenzene FL 6600 10185203 
Pentachlorophenol FL 6605 10185203 
Phenacetin FL 6610 10185203 
Phenanthrene FL 6615 10185203 
Phenol FL 6625 10185203 
Phorate FL 7985 10185203 
Pronamide (Kerb) FL 6650 10185203 
Pyrene FL 6665 10185203 
Pyridine FL 5095 10185203 
Safrole FL 6685 10185203 
Sulfotepp FL 8155 10185203 
Thionazin (Zinophos) FL 8235 10185203 

Method EPA 8330 

Analyte AB Analyte ID Method ID 
1 ,3,5-Trinitrobenzene (1 ,3,5-TNB) FL 6885 10189807 
1 ,3-Dinitrobenzene (1 ,3-DNB) FL 6160 10189807 
2,4,6-Trinitrotoluene (2,4,6-TNT) FL 9651 10189807 
2 ,4-Din itrotol uene (2,4-DNT) FL 6185 10189807 
2,6-Dinitrotoluene (2,6-DNT) FL 6190 10189807 
2-Amino-4,6-dinitrotoluene (2-am-dnt) FL 9303 10189807 
2-Nitrotoluene FL 9507 10189807 
3-Nitrotoluene FL 9510 10189807 
4-Amino-2,6-dinitrotoluene (4-am-dnt) FL 9306 10189807 
4-Nitrotoluene FL 9513 10189807 
Nitrobenzene FL 5015 10189807 
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Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine (HMX) FL 9522 10189807 
RDX (hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine) FL 9432 10189807 
Tetryl (methyl-2 ,4,6-trinitrophenylnitramine) FL 9633 10189807 

Method EPA 8332 

Analyte AB Analyte 10 Method 10 

Nitroglycerin FL 6485 10190406 

Method EPA 9012 

Analyte AB Analyte 10 Method 10 

Amenable cyanide FL 1510 10193201 
Total Cyanide FL 1635 10193201 

Method EPA 9038 

Analyte AB Analyte 10 Method 10 
Sulfate FL 2000 10196608 

Method EPA 9040 

Analyte AB Analyte 10 Method 10 

pH FL 1900 10196802 

Method EPA 9045 

Analyte AB Analyte 10 Method 10 

pH FL 1900 10197805 

Method EPA 9056 

Analyte AB Analyte 10 Method 10 

Bromide FL 1540 10199209 
Chloride FL 1575 10199209 
Nitrate as N FL 1810 10199209 
Nitrate-nitrite FL 1820 10199209 
Nitrite as N FL 1840 10199209 
Orthophosphate as P FL 1870 10199209 
Sulfate FL 2000 10199209 

Method EPA 9060 

Analyte AB Analyte 10 Method 10 
Total organic carbon FL 2040 10200201 
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Method EPA 9065 

Analyte AS Analyte 10 Method 10 
Total phenolics FL 1905 10200405 

Method EPA 9070 

Analyte AS Analyte 10 Method 10 
n-Hexane Extractable Material (O&G) FL 1803 10201000 
Silica Gel Treated n-Hexane Extractable Material FL 10220 10201000 

Method EPA 9071 

Analyte AS Analyte 10 Method 10 
n-Hexane Extractable Material (O&G) FL 1803 10201204 
Silica Gel Treated n-Hexane Extractable Material FL 10220 10201204 

Method EPA 9095 

Analyte AS Analyte 10 Method 10 

Paint Filter Test FL 10312 10204009 

Method EPA 9251 

Analyte AS Analyte 10 Method 10 
Chloride FL 1575 10207406 

Method TCEQ 1005 

Analyte AS Analyte 10 Method 10 
Total Petroleum Hydrocarbons (TPH) FL 2050 90019208 
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The consistent generation of high quality analytical results requires properly operating 
analytical equipment. Accordingly, Katahdin Analytical Services, Inc. has an equipment 
maintenance program, which prescribes the necessary maintenance measures required and 
also schedules the frequency of conduct and documentation of those measures. 

The purpose of this SOP is to describe the routine scheduled maintenance procedures 
employed for analytical and support equipment and to discuss non-scheduled maintenance of 
analytical and support equipment utilized by Katahdin Analytical personnel. It is applicable to 
all equipment utilized by laboratory personnel for analytical and support work. The procedures 
outlined in this SOP provide general guidance for equipment maintenance and 
documentation. The appropriate equipment manufacturer's manual(s) and specific analytical 
SOPs must be available and may provide specific maintenance and cleaning procedures. 

1.1 Definitions 

1.2 Responsibilities 

It is the responsibility of each technical employee to carry out and document the 
required routine equipment maintenance at the required frequency for the 
instrumentation that they use. 

It is the responsibility of each Department Manager to ensure that maintenance 
performed in-house is conducted properly by experienced personnel familiar with the 
equipment. On a routine basis, the department manager or qualified designee reviews 
equipment maintenance activities and record keeping requirements. Deficiencies are 
brought to the attention of the analyst who is responsible for an unacceptable 
procedure or entry, and any corrections are made by the appropriate analyst. 

The Quality Assurance Officer is responsible for conducting periodic audits of the 
equipment maintenance program and documentation in each analytical area. 
Maintenance logs and contracted vendor maintenance records are reviewed for 
completeness and frequency of maintenance. Deficiencies are immediately brought to 
the attention of the Supervisor who is responsible for informing his/her staff and 
initiating the necessary corrective or improved actions in his/her analytical area. 

2.0 SUMMARY OF METHOD 

Not applicable. 

3.0 INTERFERENCES 

Refer to specific instrument manufacturer's operating manuals. 
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4.0 APPARATUS AND MATERIALS 

Not applicable. 

5.0 REAGENTS 

Not applicable. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Not applicable. 

7.0 PROCEDURES 
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The laboratory is equipped with all equipment needed for analysis and support activities. 
All equipment is maintained in working condition through a schedule of preventive 
maintenance and/or outside service contracts or appointments as needed. All 
maintenance, including internal maintenance and outside service calls, is documented. Any 
out-of-service equipment is marked as such until it can be repaired and shown by 
calibration or testing to perform correctly.. In cases where outside equipment is rented or 
borrowed, any records necessary to demonstrate equipment calibration or maintenance will 
be requested from the provider. 

All equipment must be maintained so that its performance is acceptable for its intended 
use. For example, an instrument that does not have sufficient sensitivity should not be 
used for low-level analysis or a balance not verified above 100 grams should not be used 
to weigh items over 100 grams. 

7.1 ROUTINE PREVENTIVE MAINTENANCE 

Preventive maintenance (PM) may be conducted by qualified Katahdin personnel or 
may be performed under contract by authorized service technicians. Between service 
visits, instruments having PM service contracts are cleaned and maintained according 
to manufacturer's specifications by experienced Katahdin personnel. Instruments not 
under service contracts are cleaned and maintained by experienced laboratory 
personnel according to manufacturer's specifications and based on professional 
experience. The frequency of maintenance performed depends on the equipment. 
Preventive maintenance in each analytical section at Katahdin Analytical is scheduled, 
conducted and documented on a regular basis by the analytical section staff. Many 
maintenance needs (e.g., accidental breakage, part failure) are not satisfied by 
scheduled maintenance and are performed as needed. This would apply to routine 
daily instrument maintenance as well as non-scheduled instrument maintenance (e.g., 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-101-08 
Date Issued: 08/09 
Page 6 of 23 

TITLE: EQUIPMENT MAINTENANCE 

replacement of GC injection port liners, replacement of volatiles Tekmar traps, etc.). 
Maintenance procedures indicated in Tables 1 and 2 are documented in appropriate 
logbooks maintained in each analytical area. Included in the documentation are 
general remarks describing the maintenance operations performed, the date 
maintenance was performed, and the signature or initials of the individuals who 
completed the maintenance. If a specific instrument problem prompted the need for 
maintenance, the problem and its resolution are documented along with the 
description of maintenance performed. Specific requirements for maintenance logs 
are described in Section 7.3. 

7.2 PREVENTIVE MAINTENANCE SCHEDULES 

Tables 1 and 2 summarize the routine preventive maintenance procedures and 
schedules followed within Katahdin Analytical for major laboratory instrumentation. 
These items are required to be documented in the applicable instrument or 
maintenance log. Refer to Section 7.3 for specific requirements for maintenance log 
documentation. 

7.3 UNSCHEDULED MAINTENANCE & TROUBLESHOOTING 

In addition to preventive maintenance, analysts are often required to perform 
unscheduled maintenance due to sporadic instrument problems. The instrument 
problems could be obvious, such as those cause by "nasty" samples, or not so 
obvious. The problem could be more mechanical, such as an autosampler jamming 
or a needle clogging, or the problems could be more technical such as failing QC for 
no apparent reason. In all cases, analysts shall proceed through a series of 
troubleshooting steps to investigate the problem. Analysts should consult the 
manufacturer's guidelines for troubleshooting certain equipment problems. Changing 
only one parameter and/or part at a time is critical to ascertain which change may 
improve or correct a problem. 

All troubleshooting steps and outcomes must be recorded in the applicable instrument 
maintenance logbook for future reference and guidance. The steps taken, which 
correct the problem should be noted as such. If it is determined that a problem with 
the equipment exists, and that the problem has had an impact on the quality of past 
completed data, an immediate Corrective Action Report (CAR) must be initiated. A 
thorough investigation of all impacted data must be completed and corrective action 
must be implemented. Refer to the current revision of Katahdin SOP, QA-803, 
Laboratory Quality Assurance Self Inspection System, for further details. 

7.4 MAINTENANCE LOG (or equivalent) REQUIREMENTS 

Maintenance must be recorded in either the instrument run log or in a separate 
maintenance log. For equipment that does not have a run log or does not necessitate 
a separate maintenance log (i.e. little maintenance required), any maintenance may 
be recorded in the appropriate logbook (i.e. balance maintenance recorded in the 
balance calibration log). Attachment A provides a list of analytical equipment for 
which maintenance activities are recorded. Balances are not listed, although 
maintenance activities are recorded for these. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-101-08 
Date Issued: OS/09 
Page 7 of 23 

TITLE: EQUIPMENT MAINTENANCE 

7.4.1 Maintenance logs (or equivalent) shall include the type of equipment and the 
analytical group/analysis for which it is designated, the manufacturer's model 
number and serial number, as well as any laboratory-assigned identifier (e.g., 
GCOS, MS2, etc.). Each lab-assigned identifier must be unique and each 
instrument must have only one lab-assigned identifier. As new 
instrumentation is received, the date acquired, condition when received (new, 
used, reconditioned), and date put into use should be recorded in the new 
instrument's maintenance log. 

7.4.2 Each page of the maintenance logbook (or equivalent) must clearly indicate 
the type of equipment and laboratory-assigned identifier in the header 
information. Maintenance entries shall include the date and signature or 
initials of the individual performing the maintenance as well as a brief 
explanation of the maintenance performed. 

7.4.3 If maintenance is conducted as the result of a suspected or known instrument 
problem, the maintenance record must clearly describe the following: 

• Statement of the Problem: brief description of the problem (i.e 
calibrations are failing) 

• Cause Analysis: what might be causing the problem. This could be 
something that occurred just prior to the problem (i.e. electrical outage, 
analysis of nasty samples) or something that is unknown. 

• Corrective Action Plan: What might fix the problem (i.e replacing liners, 
tubing or column that could be "damaged" from a nasty sample) 

• CAP Implementation: an indication of when the maintenance is 
performed 

• Demonstration of CAP Implementation: an indication of whether the 
problem was resolved and the date when return to control was noted. 
Document any changes resulting from the CAP. 

7.4.4 On a routine basis the Department Manager or qualified designee shall review 
equipment maintenance activities and adherence to record keeping 
requirements. Deficiencies are brought to the attention of the analyst who 
was responsible for the unacceptable procedure or entry, and any corrections 
are made by the appropriate analyst. Documentation of the maintenance log 
review can be made by initialing and dating each page of the log or by 
indicating "reviewed by", initials and date on the front cover of the 
maintenance log (or equivalent). 

7.4.5 On a periodic basis the laboratory QA Officer shall conduct audits of the 
equipment maintenance program and documentation in the analytical areas. 
Maintenance logs and contracted vendor maintenance records are reviewed 
for completeness and adherence to this SOP. Deficiencies are immediately 
brought to the attention of the Department Manager who is responsible for 
informing his/her staff and initiating the necessary corrective actions in his/her 
analytical area. 
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TITLE: 

7.5 

EQUIPMENT MAINTENANCE 

SERVICE CONTRACTS 

Katahdin will maintain service contracts for major instrumentation as needed. The 
need for a service contract will depend on factors such as the cost, the estimated 
down time, the availability of back-up instrumentation, and the availability of skilled 
analysts to perform non-routine maintenance. The decision to purchase a service 
contract is made by the management team of the Vice President, the President, the 
Operations Manager and the Department Managers. 

In cases where a service contract is not in place, and a problem with an instrument or 
piece of support equipment cannot be corrected in-house, Katahdin will use reputable 
service companies to perform the repair and/or troubleshooting work. Relationships 
are maintained with several companies to perform these services. 

Occasionally, equipment may need to be sent out to the service company for repair. 
All equipment must be packaged in large enough boxes to leave room for at least four 
inches of bubble wrap on every side, including the top and bottom. Any small 
movable parts must be removed and wrapped separately. When available, a 
manufacturer's box with appropriate Styrofoam inserts should be used. All equipment 
returning to the laboratory must be checked and recalibrated to be sure all instrument 
capabilities and conditions have been maintained. 

A preventive maintenance contract is in place for all support equipment and 
thermometers for cleaning, calibrating to manufacturer's specifications and verifying 
against NIST traceable sources. The support equipment includes all pH meters, 
conductivity meters, turbidity meters, balances, spectrophotometers, autoclaves, 
ovens, and incubators. Field equipment meters are included in this annual 
verification. All equipment supported under this contract are labeled by the outside 
calibration company with the last calibration date, and when the next calibration is 
due. All additional comments of the outside calibration are maintained in files with the 
QA Officer. 

Records of all service contract visits, third party services and preventive maintenance 
services are maintained to document support equipment performance. All equipment 
not meeting manufacturer's specifications or those required by the test are removed 
from service until appropriate corrective actions can be taken. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Not applicable. 

9.0 METHOD PERFORMANCE 

Not applicable. 
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TABLE 1 

ROUTINE MAINTENANCE SCHEDULE FOR ORGANICS INSTRUMENTATION 

GC/MS 

Regularly performed maintenance includes, but is not limited to, the following for GC/MS 
instrumentation: 

• Check to ensure the pressure on the primary regulator never runs below 100 psi 

• Check to ensure the gas supply is sufficient for the day's activity, and delivery 
pressures are set as described in the SOP. 

• Change septa weekly or as needed. 

• Replace/cut GC column as needed. 

• Replace GC injector glass liner weekly or as needed. 

• Replace glass jet splitter as needed. 

• Replace pump oil as needed. 

• Change gas line dryers as needed. 

• Replace electron multiplier as needed. 

Regularly performed maintenance includes, but is not limited to, the following for GC 
instrumentation: 

• Check to ensure the pressure on the primary regulator never runs below 100 psi. 

• Check to ensure the gas supply is sufficient for the day's activity, and delivery 
pressures are set as described in the SOP. 

• Change septa weekly or as needed. 

• Replace/cut GC column as needed. 

• Replace GC injector glass liner as needed. 

• Change 02/moisture traps as needed 

• Clean/replace GC detector as needed. 
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TABLE 1, cont'd 

ROUTINE MAINTENANCE SCHEDULE FOR ORGANICS INSTRUMENTATION 

Purge and Trap Sample Concentrator 

Regularly performed maintenance includes, but is not limited to, the following: 

+ Check to ensure the gas supply is sufficient for the day's activity and delivery 
pressures are set as described in the SOP. 

+ Replace trap as needed. 

+ Decontaminate the system after running high concentration samples or as required 
by blank analysis. 

Check system for leaks when problem suspected. 

Archons 

Regularly performed maintenance includes, but is not limited to, the following: 

+ Visually inspect sampler for corrosion or significant water seepage past plunger. 

+ Check system pressure (denotes leaks). 

+ Check for sufficient standard materials in standard vials. 

+ Recalibrate x,y,z components, i.e. robotic arm, as needed. 

Accelerated Solvent Extractor (AS E) 

Regularly performed maintenance includes, but is not limited to, the following: 

+ Check for leaks at the pump solvent reservoir, valves and other components. 

+ Inspect needle alignment of source needle. 

+ Check alignment of autoseal arms. 

+ Change peek seals and o-rings on cell caps after about 50 extractions per cell. 

+ Inspect cell edges for nicks and gouges on cell body. 

+ Inspect stainless steel frits and sonicate in solvent if needed. 
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TABLE 1, cont'd 

ROUTINE MAINTENANCE SCHEDULE FOR ORGANICS INSTRUMENTATION 

Horizon SPE Automated Extractor System 

Regularly performed maintenance includes, but is not limited to, the following: 

• Check and clean sensors with a KIMWipe. 

• Change sensors as needed. 

• Purge system with solvent before use and after use. 

• Clean system with hot water by running method 15 after samples are analyzed and 
before purging system. 

Regularly performed maintenance includes, but is not limited to, the following for HPLC 
instrumentation: 

• Check and sonicate pump valves as needed. 

• Backflush column as needed. 

• Replace analytical column or guard column as needed. 

• Filter and replace solvent with every use. 

• Replace the UV lamp as needed. 

• Perform a column wash at the end of each run 

• Change needle and/or needle seat as needed 

Regularly performed maintenance includes, but is not limited to, the following for GPC 
instrumentation: 

• Fill solvent reservoir as needed. 

• Empty waste container as needed. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-101-08 
Date Issued: 08/09 
Page 13 of 23 

TITLE: EQUIPMENT MAINTENANCE 

TABLE 2 

ROUTINE MAINTENANCE SCHEDULE FOR INORGANICS INSTRUMENTATION 

ICP/MS 

Regularly performed maintenance includes, but is not limited to, the following for ICP 
instrumentation: 

+ Clean torch assembly and spray chamber when discolored. 

+ Clean nebulizer as needed. 

+ Check to ensure that the argon supply is sufficient for the day's activity, and that 
delivery pressures are set as described in the SOP. Change argon tanks as 
necessary. 

• Replace peristaltic pump tubing when it becomes stretched or develops flat spots. 

• Check coolant water level weekly; replenish as necessary. 

+ Check rinse solution level daily; replenish as necessary. 

+ Check waste container level daily; empty as necessary. 

• Check cleanliness of instrument air filters weekly; clean or replace as necessary. 

+ Check instrument computer date and time at the start of each day; correct as 
necessary. 

+ Check condition of vacuum pump oil weekly, replace as necessary. 

• Clean sampling and skimmer cones every 2-4 weeks. 

+ Clean extraction lenses monthly, or as needed. 

+ Clean Einzel lenses every 3-6 months. 

ICP 

Regularly performed maintenance includes, but is not limited to, the following for ICP 
instrumentation: 

• Clean torch assembly and spray chamber when discolored. 

+ Clean nebulizer as needed. 
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TABLE 2, cont'd 

ROUTINE MAINTENANCE SCHEDULE FOR INORGANICS INSTRUMENTATION 

ICP, cont'd 

• Check to ensure that the argon supply is sufficient for the day's activity, and that 
delivery pressures are set as described in the SOP. Change argon tanks as 
necessary. 

• Replace peristaltic pump tubing when it becomes stretched or develops flat spots. 

• Check coolant water level weekly; replenish as necessary. 

• Check rinse solution level daily; replenish as necessary. 

• Check waste container level daily; empty as necessary. 

• Check instrument computer date and time at the start of each day; correct as 
necessary. 

Mercury Analyzer 

Regularly performed maintenance includes, but is not limited to, the following: 

• Replace drying tube as necessary 

• Replace peristaltic pump tubing when it becomes stretched or develops flat spots. 

• Replace mercury lamp as necessary. 

• Clean optical cell quarterly or as needed. 

• Clean liquid/gas separator when it becomes cloudy. Replace as needed. 

• Check waste container level before each use; empty as necessary. 

• Check exhaust system integrity before each use; correct as necessary. 

• Check instrument computer date and time at the start of each day; correct as 
necessary. 
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TABLE 2, cont'd 

ROUTINE MAINTENANCE SCHEDULE FOR INORGANICS INSTRUMENTATION 

lachat Autoanalyzer 

Regularly performed maintenance includes, but is not limited to, the following: 

• Check pump tubing; replace as needed. 

• Clean interference filter with Kimwipe. 

• Check reagent levels and expiration dates; refill or replace as needed. 

• Rinse manifolds with water after analysis. 

• Check manifold board surfaces; clean as needed by running under tap water. 

• Check supplies and reagents; order as needed 

• Check for leaks 

• Check autosampler and autosampler trays;clean andlor lubricate as needed. 

• Check fittings and o-rings on boards; replace as needed. 

• Check peristaltic pump rollers; clean and lubricate as needed. 

• Inspect manifold tubing for kinks andlor stains; replace as needed. 

• Inspect valve flares; clean or replace as needed. 

• Inspect reagent and waste lines; replace as needed. 

• Check flow cell; clean as needed with Kimwipe. 

Konelab AutoAnalyzer 

Regularly performed maintenance includes, but is not limited to, the following: 

• Rinse and refill distilled water container weekly. 
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TABLE 2, cont'd 

ROUTINE MAINTENANCE SCHEDULE FOR INORGANICS INSTRUMENTATION 

Konelab AutoAnalyzer, cont'd 

• Check cleanness of segments weekly. 

• Wash reagent tubes monthly. 

• Change lamp as needed. 

+ Change diluent and wash tubes as needed. 

+ Change mixing paddles as needed. 

+ Change syringes as needed. 

+ Change dispensing needles as needed. 

+ Change drain and waste tubes as needed. 

• Check used cuvettes and waste daily. 

TOC Combustion Analyzer 

Regularly performed maintenance includes, but is not limited to, the following: 

IC 

• Check level of dilution water, drain vessel water, humidifier water, autosampler rinse 
water, and phosphoric acid vessel and fill as needed. 

Replace oxygen cylinder as needed. 

Regularly performed maintenance includes, but is not limited to, the following for IC 
instrumentation: 

• Check regenerate pump tubing and replace as needed. 

• Clean or regenerate column as needed. 
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TABLE 2, cont'd 

ROUTINE MAINTENANCE SCHEDULE FOR INORGANICS INSTRUMENTATION 

Ie, cont'd 

+ Replace analytical column or guard column as needed. 

+ Change suppressor as needed. 

Miscellaneous Support Instrumentation (including field testing equipment) 

Regularly performed maintenance includes, but is not limited to, the following: 

+ Replace spectrophotometer lamps as needed. 

+ Inspect DO probe membrane for tears and check for air bubbles under the 
membrane. 

+ Replace the DO probe membrane cap and electrolyte solution as needed. 

+ Clean pH electrode as needed. 

+ Change the autotitrator filling solution as needed. 

+ Clean, check, calibrate to manufacturers' specifications all pH, DO, conductivity, and 
turbidity meters annually (minimum); clean, check, calibrate to manufacturers' 
specifications all spectrophotometers and balances annually. All calibrations must 
be NIST traceable. 
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TABLE 3 

ROUTINE MAINTENANCE SCHEDULE FOR GENERAL LABORATORY EQUIPMENT 

General laboratory Areas 

+ Clean and calibrate balances annually (minimum). 

+ Check balance calibration each day of use. 

+ Clean balance pan prior to each use. 

+ Calibrate automatic pipettes with each use. 

+ Calibrate spirit thermometers yearly against an NIST traceable thermometer; 
calibrate digital thermometers quarterly. 

Record refrigerator, freezer, incubator and oven temperatures each day, when 
appropriate. 

+ General housekeeping: keep counter tops, hoods, and floors clean. 

+ Check airflow in hoods once a week. 
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ATTACHMENT A 

ANALYTICAL EQUIPMENT LIST 

~ "'. " : l(~~~m~i~ 
WN",\l,yrrfcAU SERVICES 
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ANAL YTICAllNSTRUMENTATION 

KEY INSTRUMENTATION DATE IN USED FOR ANALYSIS 
SERVICE 

Hewlett Packard 5973 GC/MS with EPC, 5030/8260, 5035/8260, 
Archon Autosampler with foam sensor option 2008 624, Current versions of 

0 
and EST ENCON Evolution Purge and Trap ClP SOWs (OlM, OlC, 
Concentrator with heated purge capability & SOM) 010A), & 524.2 

Hewlett Packard 5972 GC/MS with EPC, 5030/8260, 624, Current 
Centurion Autosampler with foam sensor 2006 versions of ClP SOWs T option and EST ENCON Purge and Trap (OlM & SOM) 010A) 
Concentrator 

Hewlett Packard 5972 GC/MS with EPC; 5030/8260, 5035/8260, 
Tekmar lSC-3100 Purge and Trap 

1998 
624, Current versions of 

S concentrator; Archon autosampler capable of ClP SOWs (OlM, OlC, 
low soils per Method 5035. & SaM) 010A), & 524.2 

Hewlett Packard 5972 GC/MS with EPC; 5030/8260, 5035/8260, 
Tekmar lSC - 3000 purge and trap 

1996 
624, Current versions of 

Z concentrator; Archon autosampler capable of ClP SOWs (OlM, OlC, 
low soils per Method 5035. & SaM) 010A), & 524.2 

Hewlett Packard 5972 GC/MS with EPC; 5030/8260, 5035/8260, 
Encon Purge and Trap concentrator; Archon 

1995 
624, Current versions of 

M autosampler capable of low soils per method ClP SOWs (OlM, OlC, 
5035. & SaM) 010A) , & 524.2 

Hewlett Packard 5972 GC/MS with EPC; 5030/8260, 5035/8260, 
Tekmar lSC-3000 Purge and Trap 1993 

624, Current versions of 
F concentrator; Archon autosampler capable of ClP SOWs (OlM, OlC, 

low soils per Method 5035. & SaM) 010A), & 524.2 

Hewlett Packard 5973 GC/MS with EPC and 
8270, 625 & Current 

Model 6890 GC and Agilent 7683 2008 
versions of ClP SOWS 

G (OlM, OlC, & SaM) 
autosampler. (SVOA) 

Hewlett Packard 5973 GC/MS with EPC and 
8270, 625 & Current 

Model 6890 GC and Agilent 7683 2006 
versions of ClP SOWS 

R (OlM, OLC, & SOM) 
autosampler. (SVOA) 
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ANALYTICAL INSTRUMENTATION 

DATE IN USED FOR ANALYSIS 
Instrument 

KEY INSTRUMENTATION Identification SERVICE 

Hewlett Packard 5973 GC/MS with EPC and 8270, 625 & Current 

Model 6890 GC and Agilent 7673 
19991 versions of ClP SOWS 

U 2001 (OlM, OlC, & SaM) 
autosampler. 

(SVOA) 

Hewlett Packard Model 5890 gas 
chromatograph with flame ionization detector; 1991 8015 MOD., GRO GC04 Tekmar AlS 2016 autos ampler; Tekmar lSC 
2000 purge and trap. 

Hewlett Packard Model 5890 gas 
chromatograph with a flameionization 19911 Methane, Ethane and 

GC05 detector; Agilent Technologies G1888 2005 Ethene 
Network Headspace Analyzer. 

Hewlett Packard Model 5890 gas 
chromatograph with EPC and dual electron 1993 8081,8082,608 GC06 capture detectors(ECD); Hewlett Packard 
Model 7673 autosampler. 

504, 608, 8011, 8081, 
Agilent Model 6890 gas chromatograph with 8082 (including 
dual EPC injection ports and micro electron 2000 congeners),8151, 

GC07 capture detectors; Agilent Model 7683 current versions of ClP 
autosampler SOWs (OlM, OlC, & 

SaM) (PIP) 

Agilent Model 6890 gas chromatograph with 608,8081,8082 
(induding congeners), one EPC injection ports and micro electron 

2009 current versions of ClP GC08 capture detectors; Agilent Model 7683 
SOWs (OlM, OlC, & 

autosampler 
SaM) (PIP) 

Hewlett Packard Model 5890 gas 
chromatograph with flame ionization detector 

8015 MOD., MAVPH, and photo ionization detector; Tekmar AlS 1988 
GRO GC09 

2016 autosampler; Tekmar lSC 3000 purge 
and trap. 
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ANALYTICAL INSTRUMENTATION 

KEY INSTRUMENTATION 

Hewlett Packard Model 5890 gas 
chromatograph with EPC and dual flame 
ionization detectors; Hewlett Packard Model 
7673 autosampler. 

Hewlett Packard Model 5890 gas 
chromatograph with flame ionization and 
nitrogen-phosphorous detectors; Hewlett 
Packard Model 7673 autosampler. 

Hewlett Packard Model 5890 gas 
chromatograph with EPC and dual flame 
ionization detectors; Hewlett Packard Model 
7673 autosampler. 

Agilent Model 6890 gas chromatograph with 
one EPC injection ports and micro electron 
capture detectors; Agilent Model 7683 
autosampler 

Hewlett Packard series 1100 HPLC with 
Quaternary pump, Multiwavelength detector 
and autosampler 

J2 Scientific AccuPrep MPS 1M GPC with 
internal UV detection 

Horizon SPE-DEX 4790 Automated Extractor 
System equipped with 4 extractors. 

Horizon SPE-DEX 3000 Automated Extractor 
System equipped with 3 extractors. 

Thermo ICAP 6500 ICP Emission 
Spectrometer with autosampler. 

Page 3 of 5 

DATE IN 
SERVICE 

19931 
1996 

19921 
1996 

1987 

2008 

2008 

2009 

20011 
2005 

2006 

2006 

USED FOR ANALYSIS 

8015 MOD., MAEPH, 
DRO 

ALCOHOLS, DMF, 
GLYCOLS 

8015 MOD., MAEPH, 
DRO 

608,8081,8082 
(including congeners), 

current versions of CLP 
SOWs (OLM, OLC, & 

SOM) (PIP) 

8330,8332 

GPC-3640 
Current versions of CLP 
SOWS (OLM, OLC, & 

SOM) 

3535 method 
development 

1664,9070,9071 

6010, 200.7, ILM05.4 

Instrument I 
Identification 

GC10 

GC11 

GC12 

GC01 

HPLC03 

GPC01 

Horizon #1 

Horizon #2 

I 

Updated June 1, 2009 
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ANALYTICAL INSTRUMENTATION 

KEV INSTRUMENTATION USED FOR ANAL VSIS 

Agilent 7S00a ICP-MS with autosampler. 2007 6020, 200.8, ILMOS.4 J 

CETAC M-61 00 Automated Mercury Analyzer 2004 747017471,24S.1, 
H 

with Autosampler 24S.S, ILMOS.4 

Tekran Series 2600 automated mercury 
analyzer with gold amalgam preconcentration 2000 Ultra-trace level mercury 

G 
and atomic fluorescence detector; Model (1631) 
2620 autosampler. 

Digestion Unit 

CPI ModBlockTM Metals Digestion Unit - Two Metals Aqueous 
#1 

2000 
48 Place Units. Digestions Digestion Unit 

#2 

LAC HAT Quickchem 8000 Continuum Series 2000 Various WC1 
- Automated Ion Analyzer and autosampler. 

Shimadzu TOC-V Combustion Analyzer, PC 
Controlled, High Sensitivity, Auto-Aqueous 2002 TOC WC2 
TOC Autosampler wi 40 mL vials; Model 
SSM-SOOOA Solid Sample Module. 

Dionex lonPak AS4A See "Key 
Waters 717 Plus column; Dionex Ion chromatography- Instrumentation 
Autosampler, Waters AMMS III chemical Various Anions "column for 
431 conductivity suppression system identification 

19911 
detector, Spectra 2004 
System P4000 pump. Dionex AS16 See "Key 

column; Dionex ultra Ion Chromatography - Instrumentation 
ASRS electronic Perchlorate "column for 
suppression system. identification 

Scanning Fluorescence Detector 1997 Out of Service NA 

10 position Lab Crest Cyanide Midi-Distillation 1998 Cyanide WC3 
system. 

Page 4 of 5 Updated June 1, 2009 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

TITLE: EQUIPMENT MAINTENANCE 

ATTACHMENT A 

SOP Number: CA-101-08 
Date Issued: 08/09 
Page 23 of23 

ANALYTICAL EQUIPMENT LIST, cont'd 
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ANALYTICAL INSTRUMENTATION 

KEY INSTRUMENTATION USED FOR ANALYSIS 

Spectronic 401 spectrophotometer. 2000 Various WC4 

HACH Turbidimeter, Model 2100A_ 1993 Turbidity WC6 

Accumet pH/Conductivity Meter, Model 20_ 1998 Various WCB 

Mettler DL25 Autotitrator & Mettler ST20A 
1993 Alkalinity WC9 

sample changer. 

Dissolved Oxygen & 
YSI Dissolved Oxygen Meter. 1990 Biochemical Oxygen WC10 

Demand 

Konelab 20 Multi-Wavelength Photometric 2003 Various Konelab #1 
Analyzer. 

Dionex Accelerated Solvent Extractor ASE 2003 3545 ASE#1 200_ 

Waters HPLC system with 600E multisolvent 
delivery system, 717 plus autosampler, 2003/2004 Food Testing HPLC01 
Spectra System UV200 detector 

Thermo Spectronic Genesys 10uv 2005 Food Testing Food #1 
spectrophotometer 

DryVap Concentrator System 5000 2005 GCand GC/MS 
DryVap #1 

Extractables 

Page 5 of 5 Updated June 1, 2009 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

TITLE: BALANCE CALIBRATION 

Prepared By: 

Approved By: 

SOP Number: CA-102 
Revision History 
Cover Page 
Page 1 

Group Supervisor: ________________ -"Oate: _______ _ 

Operations Manager: _---,l.L==-~C::::..','___'_'~~~ ______ --"Oate: __ _'_'f,)'_'!-I'_'_I..=.,:).L7oc_'_· =-) __ _ 

_ (..;:;.'-"-' .. ~'-=1:...:::.L-_6_u_{c_~_I-+1 i-tq_._IL_! c,::,-::::::,~ __ ~Oate:_-.-:,,-,,,I d,,--'-,-,l:=::..3-.-:' O=-/-=D=-"_ QA Officer: 
~J 

-r\"""C/du.;= .. =-0=1;;;;;:;:...,_· _'_1o-,'t,,--,-,D,,---,--, 111-<---=(..--",(,,,-,,-, '-1.=J:I~ __ --=Oate:_-,-1 ~--') I-,-'IJ.,--~.!-k_'o_· __ _ 

U 
General Manager: 

Revision History: 

SOP 
Revision 

03 

DL{ 

Changes 

Hclckd (lQ,l.\) bC~C\..i\Q_Q i VI -tpc-Cl lG..b 

Chan5\~t OlAtsf JZ Cal (bvaflOl'l
O{flnJtc ltj SCr11 i' ~a.v1t1 ( 

Approval Approval Effective 
Initials Date Date 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

TITLE: BALANCE CALIBRATION 

SOP Changes Revision 

ReI (oj/eel ol+fctcdcv\ J)'1LCUlCe'S. Added 
000'7 a liatLS "YGt +-- PrO. 

SOP Number: CA-102 
Revision History 
Cover Page - Cont. 
Page 2 

Approval Approval Effective 
Initials Date Date 

1811 {)[]!D1· Og/Oj 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

TITLE: BALANCE CALIBRATION 

SOP Number: CA-102-06 
Date Issued: 08/09 
Page 3 of 11 

Please acknowledge receipt of this standard operating procedure by signing and dating both of the 
spaces provided. Return the bottom half of this sheet to the QA Department. 

I acknowledge receipt of copy _ of document CA-102-06, titled BALANCE CALIBRATION. 

Recipient: __________________ Oate: ________ _ 

KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

I acknowledge receipt of copy _ of document CA-102-06, titled BALANCE CALIBRATION. 

Recipient: __________________ Oate: ________ _ 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

TITLE: BALANCE CALIBRATION 

1.0 SCOPE AND APPLICATION 

SOP Number: CA-102-06 
Date Issued: 08/09 
Page 4 of 11 

Accurately operating balances are of paramount importance for the majority of analyses 
conducted by Katahdin Analytical Services. Specific balance calibration verification 
procedures must be followed to ensure that laboratory balances are accurate for the intended 
use and that their accuracy is documented. The purpose of this SOP is to describe 
procedures utilized to verify calibration of balances in the Katahdin laboratory. 

In addition to performing calibration verification on laboratory balances on each day of use, 
specific analyses (e.g., gravimetric procedures) require verification of balance calibration prior 
to each use of a balance. Requirements for analysis-specific balance calibration verification 
procedures are described in the applicable analytical SOPs. 

This SOP is applicable to all weighing balances utilized in the laboratory and involves all staff 
members whose laboratory activities require regular use of balances. 

1.1 Definitions 

ASTM Class 1 Weights - Those weights meeting the applicable standards set forth 
in American Society For Testing and Materials, Method E 617-97, 1997 revision. 

1.2 Responsibilities 

All laboratory personnel whose work requires use of balances are responsible for 
performing balance calibration verification and documentation procedures as 
described in the procedures section of this SOP. 

It is the responsibility of laboratory managers to ensure that technicians under their 
supervision are properly trained in balance calibration and documentation and to 
perform monthly review of balance calibration logbooks for accuracy and 
completeness. 

-It is the responsibility of the QA department to periodically review the balance 
calibration documentation in each laboratory, to arrange for annual preventative 
maintenance checks on balances by outside vendors, and to arrange for accuracy 
checks on the working weights every year and on the ASTM Class 1 (formerly 
designated as 'Class S') weights every five years. 

1.3 Safety 

NA 

1.4 Pollution PreventionlWaste Disposal 

NA 
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4.1 ASTM Class 1 (formerly designated as Class S) weights that bracket the calibration 
range of the balance in use 

4.2 Working weights verified by ASTM Class I weights 

4.3 Balances deemed appropriate for the analytical application and put into service at 
Katahdin Analytical Services, Inc., including the following (or other comparable 
balances): 

Sartorius A200S/FW Analytical Balance 
O'Haus Scout Pro Balance 
Mettler PJ400 Balance 
Sartorius Basic B310S Balance 
O'Haus Galaxy 400 Balance 

O'Haus TS400S Balance 
Mettler AE200 Balance 
Denver Instruments XP-1500 
Denver Instruments PK-401 

NOTE: The QA department is responsible for maintaining an active list of in-service 
balances. 

5.0 REAGENTS 

Not applicable. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Not applicable. 
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The following steps are to be performed on each balance by the analyst preparing to use the 
balance for sample preparation, standards preparation, or analysis. The steps must be 
performed prior to the first use of the balance on any given day (prior to each use for 
gravimetric analyses). 

Each department will be equipped with working weights (when supplies permit) to be stored in 
a desiccator. The working weights are used for daily calibration so as to prevent damage to 
the ASTM Class 1 weights. The ASTM Class 1 weights will be used to verify the weights of 
the working weights annually. The QAO will verify the weights and adjust the true values of 
the working weights as necessary. Refer to section 8 for procedures. The QAO will arrange 
for outside verification (NIST traceable) of the class 1 weights every five years. 

7.1 Remove the working weights assigned to your laboratory from the desiccator. Do not 
touch the weights with your hands. These weights should be handled only with the 
plastic forceps provided in the weights' case or with vinyl gloves or KIM wipes. The 
small weights (i.e., .:=:2 g) are often difficult to pick up with the forceps so use extra 
care when handling these weights. 

7.2 Clean the balance pan and surrounding areas. 

7.3 Check balance level (if applicable to the balance). If the air bubble is not centered in 
the circle of the level indicator, relevel the balance using the leveling screws. If 
necessary, ask the QA Officer or your Manager for assistance. 

7.4 Verify that the balance draft shield is in place or that the balance is free of air currents 
that could cause balance drift. Draft shields (housing with sliding doors) are 
permanently attached to the Sartorius A200S/FW analytical balance. The sliding 
doors should be closed when reading this balance. The Sartorius Basic 310S is 
equipped with a removable cylindrical shield, and the Mettler PJ400 is used inside a 
free-standing draft shield. Balances that are not equipped with draft shields must be 
carefully monitored to ensure they are free of air currents when in use. 

7.5 Verify balance zero. Readjust or retare if necessary using procedures appropriate for 
the balance. 

7.6 Each balance is equipped with a unique Balance Calibration Logbook (Refer to Figure 
1 for an example logbook page). Each logbook contains the following information: 

7.6.1 Balance Serial # 

7.6.2 Location of the balance 

7.6.3 Balance Manufacturer's Tolerance - this indicates the ± error of each reading 
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7.6.4 Lowest weight to be weighed on the balance - this indicates the lowest weight 
that can be measured while still meeting the acceptance criteria for accuracy. 
Do not weigh anything on the balance below this weight. If lower weights need 
to be measured, another balance that meets the required calibration criteria at 
a lower weight range must be used. 

7.6.5 Date and initials of analyst 

7.6.6 True weights to be weighed and acceptance criteria for each weight 

7.6.7 Indication of pass/fail, comments and corrective actions 

Using the weights indicated in each logbook, perform the balance calibration 
procedures listed below. The weights have been chosen as appropriate to the range 
of experimental measurements currently expected. Therefore, it is critical to verify all 
the weights listed. Weights, other than those indicated in the logbooks, may be used, 
as appropriate, but must be noted. Record all appropriate information in the logbook. 

If you are uncertain of proper operation procedures for any balances, ask the QAO or 
your Manager for assistance before attempting to use a balance or correct a problem 
on your own. Note that for some Wet Chemistry analyses, balance calibration 
verification procedures are also documented in the applicable parameter-specific 
logbook. Consult with the appropriate Manager or analytical SOP for further 
information on the applicable parameters. Any unused space on each page of the 
logbook must be lined-out, initialed and dated. 

7.7 Place weight A on the balance pan. Record the measured weight next to the 
appropriate true weight in the logbook. Remove the weight and be sure the balance 
returns to zero. 

7.8 Place weight B on the balance pan. Record the measured weight next to the 
appropriate true weight in the logbook. Remove the weight and be sure the balance 
returns to zero. 

7.9 Continue with the remainder of the required weights. Record each measured weight 
next to its appropriate true weight. Each time, be sure the balance returns to zero 
before placing the next weight on the pan. 

Note: Different variations on the above procedure may be implemented if 
appropriate for the type of weighing being performed. All weighings must be recorded 
in the logbook. 

7.10 Based on the criteria listed next to each weight in the logbook, determine whether the 
measured weight passes or fails and indicate this in the appropriate space. If 
acceptance criteria are not met, do not continue to use the balance. Label the 
balance as "Out of Service" (initials and date) and immediately notify the QAO or your 
manager. Document corrective actions taken, maintenance performed, and return to 
control in the logbook before resuming use of the balance. 
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7.11 Return the weights to their case, then return the case to the desiccator. Always store 
the weights in the desiccator. If a weight becomes damaged or is missing, you must 
notify your manager or the QAO. 

7.12 Preventive maintenance is performed contractually on all laboratory balances 
annually. The preventive maintenance includes cleaning and calibrating each 
balance, as well as checking internal mechanisms for wear and proper alignment. A 
written report is prepared by the contract vendor; a copy of the report is maintained in 
the laboratory quality assurance files. Non-routine maintenance is generally 
performed by the contract vendor, except for re-Ieveling, auto-calibration, weight 
alignment, and cleaning the pans and exposed areas of the balance which are to be 
performed by laboratory staff as needed. Staff members uncertain of proper balance 
operation must ask the QAO or their Manager for assistance before attempting to use 
a balance or correct a problem on their own. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

8.1 Acceptance Criteria for Balances 

Acceptance criteria for each balance is listed within each unique Balance Verification 
Logbook (Refer to Figure 1 for an example). 

Acceptance criteria are designed to be appropriate for the intended use of the 
balance. For example, ±5% is sufficient for weighing initial sample weights but is not 
appropriate for gravimetric analyses. Likewise, weighed standards must be 
measured on the analytical balances having tighter acceptance criteria, since ±5% is 
generally not accurate enough for standards preparation. 

8.2 Corrective Action For Non-Conformance 

8.2.1 DISCONTINUE BALANCE USE IF ACCEPTANCE CRITERIA ARE 
EXCEEDED AND IMMEDIATELY NOTIFY THE QAO OR YOUR MANAGER. 

8.2.2 Document in the balance calibration logbook that the balance failed to meet 
acceptance criteria and is out of service as of the date of the failed calibration. 
Initial and date logbook entry. Place an "Out of Service" tag on the balance, 
including initials and date. 

8.2.3 Contact your manager or the QA Officer who will schedule laboratory or 
vendor maintenance, as appropriate. Document maintenance performed by 
Katahdin staff in the "Comments" section of the balance calibration 
verification log. 

8.2.4 After appropriate service has been performed, verify balance calibration 
(Steps 7.1 - 7.11). Document "return to control" in the balance calibration 
verification log and remove the "Out of Service" tag from the balance. 
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Weight Verification Procedures 

8.3.1 The QAO will arrange for outside verification (NIST traceable) of the class 1 
weights every five years. The ASTM Class 1 weights will used to verify the 
weights of the working weights annually. The QAO will verify the weights and 
adjust the true values of the working weights as necessary. The following 
procedure must be used. 

8.3.2 Use the Sartorius A200S/FW balance in the Wet Chemistry balance room for 
weights of 100 gms or less. Use the Denver Instruments XP-1500 balance in 
the food lab for weights greater than 100 gms. 

8.3.3 Obtain the working weights to be verified from the appropriate lab and the 
Class I weights from the QAO's office. 

8.3.4 Follow the balance calibration procedures described in steps 7.7 and 7.8 
starting with a working weight, followed by the same weight from the Class I 
set. Repeat each weight four more times (five weighings total for each weight) 
making sure that the balance door is shut and that the balance returns to zero 
between each reading. 

8.3.5 Continue verifying the other working weights against the same weight from the 
Class I set. If there is not a corresponding Class I weight, several weights 
may have to be added together to obtain the same weight as the working 
weight. 

8.3.6 Record all weights in the Excel spreadsheet for weight verification (Figure 2). 

8.3.7 Calculate the differences between the working weights and the Class I 
weights. The working weights are considered acceptable for use if their 
differences are less than the acceptance range for the balance they will be 
used on. Acceptance ranges are listed in Figure 2. 

9.0 METHOD PERFORMANCE 

Not applicable. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Manufacturers' literature 

LIST OF FIGURES 

FIGURE 1- EXAMPLE OF BALANCE CALIBRATION LOGBOOK PAGE 
FIGURE 2 - EXAMPLE WEIGHT VERIFICATION SPREADSHEET 
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FIGURE 1 

EXAMPLE OF BALANCE CALIBRATION LOGBOOK PAGE 

KATAHDIN ANALYTICAL SERVICES, INC. 
BALANCE CALIBRATION VERIFICATION LOG 

Balance 10: Denver Instuments PK·401 Balance Serial #: 04TCF012 Location: GC/MS Laboratory 
Manufacturer's Tolerance: ± 100 mg Lowest Weight to be weighed on this balance: 1000mg or 1 9 

Corrective Action: 

Date Analyst 
Inilials 

If acceptance criteria is not met, do not continue to use the balance. Label the balance as "Out of Service" (initials/date) and 
notify your supervisor or the QAO. Document corrective actions taken and return to control before using balance. Document 
any maintenance performed in the "Comments" section of the balance calibration verification log. 

Weight(g) Weight(g) Acceptance Pass/Fail Comments - Corrective Actions and/or Maintenance True Value Measured Value Criteria (g) ? 
2.0 + 0.1 

10.0 ±0.5 
50.0 ± 1.0 
100.0 ±2.0 

2.0 + 0.1 

10.0 ± 0.5 
50.0 + 1.0 

100.0 ±2.0 

2.0 + 0.1 

10.0 ±0.5 
50.0 + 1.0 

100.0 ±2.0 

2.0 ±0.1 
10.0 ±0.5 
50.0 ± 1.0 

100.0 +2.0 
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EXAMPLE WEIGHT VERIFICATION SPREADSHEET 

WORKING WEIGHTS VERIFICATION 

ASTM CLASS 1 WEIGHT SET ID - 10026170084/70085 INITIALS- DN 

WORKING WEIGHT SET ID - Katahdin #1/66388 DATE- 11/5/2004 

MEASUREMENTS ACCURACY (%) PRECISION (%) P&A ASTM VS WOR 
WEIGHT ASTM WORKING ASTM WORKING ASTM WORKING DIFFERENCE CRITERIA(") ACCEPT? 

30 G 30.00 30.00 
30.00 30.05 
30.00 30.00 
30.00 .30.00 
30.05 30.00 
30.01 30.01 100.0333 100.0333 0.0224 0.0224 0.0000 0.20 Yes 

100G 100.05 100.05 
100.05' 1.00.05 
100.05 100.05 
100.05 100.05 
100.05 100.05 
100.05 100.05 100.0500 100.0500 0.0000 0.0000 0.0000 0.30 Yes 

500G 500.3;; 500.35 
500.30 '500.30 
,500.30 500.30 
500.30 500.35 
.500.30 500.30 
500.31 500.32 100.0620 100.0640 0.0224 0.0274 0.0100 0.50 Yes 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical 
Services, Inc. laboratory personnel to prepare and analyze aqueous and solid matrix samples 
for purgeable organics by GCIMS in accordance with SW-846 Method 8260, current revision. 

This SOP will consolidate all aspects of the analyses in one working document, to be revised 
as necessary, for the purposes of consistency in data quality. 

1.1 Definitions 

VOC: Volatile Organic Compounds 

VOA: Volatile Organic Analysis 

ANALYTICAL BATCH: 20 or fewer samples that are analyzed together with the same 
method sequence and the same lots of reagents and with the handling practices 
common to each sample within the same time period or in continuous sequential time 
periods. 

METHOD BLANK (laboratory reagent blank): A quality control sample designed to 
determine if method analytes or other interferences are present in the laboratory 
environment, the reagents, or the apparatus. Laboratory reagent grade water is used 
as a blank matrix. The blank is taken through the appropriate steps of the process. 

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte 
amount, a calibration check is done by analyzing a mid point standard. The calibration 
check verifies that instrument conditions are sufficiently similar to those at initial 
calibration. 

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the 
stock standard solution that is used to calibrate the instrument response with respect 
to analyte concentration. 

INDEPENDANT CALIBRATION STANDARD: A solution prepared from a stock 
standard solution independent of the standard that is used to calibrate the instrument. 
This is prepared as an LCS and analyzed after the calibration before any sample 
analysis. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control and to measure the 
degree of accuracy of the determination. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities 
of stock solutions containing target analytes are added to a sample matrix prior to 
sample extraction, in the case of soils, and/or analysis. Samples are split into 
duplicates, spiked and analyzed. Percent recoveries are calculated for each of the 
spiked analytes. The relative percent difference between the samples is calculated 
and used to assess analytical precision. 

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of 
known analyte standard versus the instrument response to the analyte. 

STOCK STANDARD SOLUTION: A concentrated solution containing a single analyte 
or mix of certified standards, or a concentrated solution of a single analyte prepared 
in the laboratory with an assay reference compound. Stock standard solutions are 
used to prepare calibration standards. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition as well as extraction and chromatography characteristics, but 
which are not normally found in environmental samples. These compounds are 
spiked into all blanks, standards, samples and spiked samples prior to analysis. 
Percent recoveries are calculated for each surrogate. Surrogates provide an 
indication of the accuracy for the analytical determination in a discrete sample matrix. 

TARGET: A software system that combines full processing, reporting and 
comprehensive review capabilities, regardless of chromatographic vendor and data 
type. 

TARGET DB: An oracle database used to store and organize all Target data files. 

QUICKFORMS: A laboratory reporting software for Target and Target DB. The 
QuickForms report module for Target is preconfigured with generalized forms and 
US EPA CLP report forms and disk deliverables, which can be customized. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the analysis of volatile organics by the current revision of EPA Method 8260. Each 
analyst must demonstrate and document their ability to generate acceptable results 
with this method. Refer to Katahdin SOP QA-805, current revision, "Personnel 
Training and Demonstration of Capability". 

It is the responsibility of all Katahdin technical personnel involved in analysis of 
volatile organics by Method 8260 to read and understand this SOP, to adhere to the 
procedures outlined, and to properly document their data in the appropriate logbook. 
Any deviations from the test or irregularities with the samples should also be recorded 
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in the lab logbook and reported to the Department Manager or designated qualified 
data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs (material safety data sheets) for all the materials 
used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical Health 
and Safety Manual including the Katahdin Hazardous Waste Management Plan and 
must follow appropriate procedures. These include the use of appropriate personal 
protective equipment (PPE) such as safety glasses, gloves and lab coats when 
working with chemicals or near an instrument and not taking food or drink into the 
laboratory. Each analyst should know the location of all safety equipment. Each 
analyst shall receive a safety orientation from their Department Manager, or 
designee, appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Management Program for further details on pollution 
prevention techniques. 

After analysis, partially-filled VOA vials and sample jars are returned to the 
appropriate refrigerators to be disposed of in adherence with the Katahdin 
Hazardous Waste Management Plan and Safety Manual and SOP SD-903, Sample 
Disposal, current revision. Expired standards are lab packed, placed in the 
Katahdin hazardous waste storage area, and disposed of in accordance with this 
SOP SD-903. 

Sample aliquots used for analysis are disposed of in accordance with SOP SD-903 
and the Katahdin Hazardous Waste Management Plan and Safety Manual. The soil 
samples must be decanted and the soil fraction disposed of separately in 
compliance with Katahdin's disposal policies. 
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There are three general types of waste generated while performing the 8260 
method. The "K" waste is a combination of water, sample aliquot (post analysis), 
as well as internal and surrogate standards. "K" waste is generated when 
preparing OC, during sample analysis, and procedural cleanup. There are "K" 
satellites attached to each GC/MS instrument as well as an additional satellite 
located adjacent to the VOA sample preparation bench. "0" waste consists of 
methanol (as well as trace amounts of volatile analytes) and is generated when 
standard preparation syringes are rinsed three times with methanol. The "0" waste 
stream satellite is located inside the fume hood. Organic soil waste stream "I" 
consists of any solid left over from sample preparation and/or analysis and is 
located inside the fume hood. All satellites listed above are stored in a secondary 
container and are located in the Volatile Organics Laboratory room 111. 

2.0 SUMMARY OF METHOD 

The general methodology involves purging aqueous and soil samples with helium, an inert 
gas, for a set period of time to efficiently transfer purgeable organics to the gaseous phase. 
Soil samples with higher contaminant levels are extracted with methanol prior to the helium 
purge. These volatile organics are then retained on a cooled trap (commercially available trap 
suitable for the methodology) before heating causes desorption into a gas chromatograph for 
compound separation. Detection occurs with an electron impact ionization mass 
spectrometer. 

3.0 INTERFERENCES 

Interfering contamination may occur when a sample containing low concentrations of VOCs 
is analyzed immediately after a sample containing high concentrations of VOCs. During initial 
data review, all analyses are evaluated for potential carryover. Any samples that have 
suspected carryover are reanalyzed. GC/MS policy is to reanalyze a sample with positive 
detects greater than the Practical Ouantitation Limit (POL) that has been run immediately 
after a sample with the same positive detects over the upper limit of the calibration. Typically 
2 or 3 rinsing blanks are analyzed at the end of a sequence. Samples are not analyzed on 
the instrument until a blank with no detects above POL can be obtained. If the lines are 
determined to be contaminated, then the entire Tekmar or Archon must be backflushed with 
warm methanol and water. 

4.0 APPARATUS AND MATERIALS 

4.1 GC: Hewlett Packard 6890 & 5890 

4.2 Mass Spectrometers (MS): HP5973, HP5972 and HP5970 
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Helium: Carrier gas for routine applications. All carrier gas lines must be 
constructed from stainless steel or copper tubing; non-polytetrafluoroethylene (non
PTFE) thread sealant or flow controllers with rubber component are not to be used. 

Columns: RTX-VMS, 40 meter, 0.18 mm ID or equivalent. 

Purge and Traps: Archon 5100, Tekmar 2016 and Centurion auto samplers, and 
Tekmar 2000,3000 and Encon concentrators. 

Purge tubes: 5 mL fritted and 25 mL fritted purge vessels and 40 mL VOA vials for 
soil analysis. 

Hamilton Gastight syringes: 2.00 uL to 25.00 mL. 

Acquisition System: The acquisition system must be interfaced to the MS and allow 
continuous acquisition of data throughout the duration of the chromatographic 
program. It must permit, at a minimum, the output of time vs. intensity (peak height 
or peak area). Hewlett Packard Chemstation or equivalent. 

Data System: The Target software is used for processing data and generating 
forms. 

5.0 REAGENTS 

5.1 Purge and trap grade methanol 

5.2 Organic-free Laboratory reagent grade water: Siemens, Poland Spring, or 
equivalent. This water may need to be purged with nitrogen to eliminate organic 
contaminants such as Methylene chloride and Chloroform, which are commonly 
found at ambient levels in the laboratory. 

5.3 Standards: Stock standards and working standards are received and recorded in 
accordance with SOP CA-1 06 "Standard Preparation and Documentation". 

5.3.1 The expiration date for all standards is six months from date of opening the 
ampule with the following exceptions: 

Volatile gases expire within 2 weeks of opening ampule (gases are 
dichlorodifluoromethane, chloromethane, bromomethane, vinyl chloride, 
chloroethane, and trichlorofluoromethane). 

New standards must be opened if degradation is observed. 

5.3.2 Secondary dilution standards 
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5.3.2.1 Calibration Mix - Prepare a standard in purge and trap methanol 
containing the compounds listed below. The final concentration of 
each compound is 200 uglmL (some individual analyte 
concentrations may vary, Le. Ketones). The standard should be 
prepared in a 1.0 mL conical vial with a mini-inert valve cap. The 
standard must be prepared every 7 days and stored in the VOA 
standards freezer between uses. 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Cyclohexane 
1,2-Dibromo-3-Chloropropane 
Isopropylbenzene 

Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1 ,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Cis-1 ,3-Dichloropropene 
Trans-1,3-Dichloropropene 
Ethylbezene 
Hexachlorobutadiene 
2-Hexanone 
Idomethane 
Methyl Tert-Butyl Ether 

P-Isopropyltoluene 
Methylene Chloride 
4-Methyl-2-Pentanone 
Naphthalene 
N-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
T etrachloroethene 
Tetrahydrofuran 
Toluene 
1,2,3-Trichlorobenzene 
1,2A-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
T richloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2A-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
1,3,5-Trimethylbenzene 
1-Chlorohexane 

5.3.2.2 Extras mix Prepare a standard as above containing the 
compounds listed below. The final concentration of each compound 
is 200 ug/mL. The standard should be prepared in a 1.0 mL conical 
vial with a mini-inert valve cap. The standard must be prepared 
every 30 days and stored in the VOA standards freezer between 
uses. 

Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl Chloride 
Chloroprene 
Diethyl Ether 
Cis-1 A-Dichloro-2-Butene 
Trans-1,4-Dichloro-2-Butene 
1 A-Dioxane 
Di-Isopropyl Ether 
Ethyl Methacrylate 
Ethyl Tertiary-Butyl Ether 
Freon-113 

Isobutyl Alcohol 
Methacrylonitrile 
Methylcyclohexane 
Methyl Acetate 
Methyl Methacrylate 
Methyl Tert-Butyl Ether 
Pentachloroethane 
Propionitrile 
Tertiary-Amyl Methyl Ether 
Tertiary-Butyl Alcohol 
1,3,5-Trichlorobenzene 
1,2,3-Trimethylbenzene 
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5.3.2.3 Independent Calibration Verification Standard, Laboratory Control 
Spike and MS/MSD Mixture - Prepare a standard as above 
containing the compounds listed in Table 3. The final concentration 
of each compound is 200 ug/mL (some individual analyte 
concentrations may vary, i.e. Ketones). The standard should be 
prepared in a 1.0 mL conical vial with a mini-inert valve cap. The 
standard must be prepared every 7 days and stored in the VOA 
standards freezer between uses. 

5.3.2.4 Surrogate Spiking Solution - Prepare a standard as above containing 
the compounds listed below. The final concentration of each 
compound is 250 ug/mL or 50 ug/mL depending on which 
autosampler you will be using. The standard must be prepared 
every 14 days and stored on the Archon and/or the Centurion 
autosampler in a pressurized vial or in the VOA standards freezer 
between uses. 

4-Bromofluorobenzene 
1,2-Dichloroethane-D4 
Toluene-Os 
Dibromofluoromethane 

5.3.2.5 Internal Standard Solution - Prepare a standard as above containing 
the compounds listed below. The final concentration of each 
compound is 250 ug/mL or 50 ug/mL depending on which 
autosampler you will be using. The standard must be prepared 
every 14 days and stored on the Archon and/or the Centurion 
autosampler in a pressurized vial or in the VOA standards freezer 
between uses. 

Pentafluorobenzene 
1,4-Difluorobenzene 
Chlorobenzene-D5 

1 ,4-Dichlorobenzene-D4 

5.3.2.6 BFB Solution - Prepare a standard as above containing 4-BFB. The 
final concentration is 25 ug/mL. The standard must be prepared 
every 30 days and stored in the VOA standards freezer between 
uses. 

5.3.2.7 See Table 4 for a complete list of standards, concentration, and 
vendors. 

NOTE: The concentrations of standards may vary depending on the type of autosampler 
being used. 
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6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

All aqueous samples must be analyzed within 14 days from sample collection if preserved 
(by addition of HCI to pH <2) or within 7 days from sample collection if unpreserved. All 
soil/sediments must be analyzed within 14 days from sample collection. For specific 
projects, soil may be received in pre-weighed vials containing methanol, with an aliquot of 
the methanol used for analysis. For these projects, the methanol aliquot must be analyzed 
within 14 days from sample collection. Samples must be stored at 4°C ± ic from the time 
of receipt at the lab until analysis. 

7.0 PROCEDURES 

7.1 NAMING AND CODING CONVENTIONS FOR ANALYTICAL STANDARDS - Used 
in accordance with SOP CA-106 "Standard Preparation and Documentation". 

7.2 COMPUTER (DATA SYSTEM) CONVENTIONS -

Conventions for all instruments are as follows: 

Sub-Directory for data acquisition: C:\HPCHEM\1\DATA 

Tune file: BFB.U 

Method files: 1826AXX.M (all samples and standards) 
Where: 
XX = the calibration number in chronological order 
I = instrument 10 (F,M,S,T,or Z) 
A = matrix (A for water, S for soil and SB for sodium bisulfate 

soils) 

BFB288AQ.M (waters) or BFB288SL.M (soils) (BFB tuning 
acquisition) 

Data files for BFB: IB ___ .D where ___ is a number in chronological order 
from 000 to 999, and I is the instrument 10 (F,M,S,T,or Z). 

All other data files: L ___ .0 where ____ is a number in chronological 
order from 0000 to 9999, and I is the instrument 10 (F,M,S,T,or Z). This file 
also contains the Quantitation output file. 

7.3 INSTRUMENT TUNING - Prior to the analysis of any calibration standards, blanks, or 
samples, the GC/MS system must be shown to meet the mass spectral ion 
abundance criteria for a SO ng injection of p-Bromofluorobenzene (p-BFB), tabulated 
below: 
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Criteria Mass 
50 
75 
95 
96 
173 
174 
175 
176 
177 

15.0-40.0% of mass 95 
30.0-60% of mass 95 
base peak, 100% relative abundance 
5.0-9.0% of mass 95 
less than 2.0% of mass 174 
greater than 50.0% of mass 95 
5.0-9.0% of mass 174 
greater than 95.0%, but less than 101.0% of mass 174 
5.0-9.0% of mass 176 

7.3.1 The following are the GC/MS operating conditions for injection of BFB. 

GC/MS type: 5970 

Column: 
Temperatures: Injection port: 

Transfer line: 
Source: 
Analyzer: 
Isothermal temperature: 
Run time: 
Scan start time: 
Scan parameters: 
Mass range: 
Number of AID samples: 
GC peak threshold: 
Threshold: 

GC/MS type: 5972 and 5973 

Column: 

Temperatures: Injection port: 
Transfer line: 
Detector: 

Isothermal temperature: 
Run time: 
Scan start time: 
Scan parameters: 
Mass range: 
Number of AID samples: 
GC peak threshold: 
Threshold: 

RTX-VMS, 40 meter, 0.18 mm ID 
1700 

1500 

1700 

1700 

1500 

10 minutes 
4 minutes 
not to exceed 2 sec per scan 
35-300 
8 
1000 counts 
10 counts 

RTX-624, 40 meter, 0.18 mm I.D or RTX-VMS, 
40 meter, 0.18 mm ID. 
200 0 

1500 

2400 

1500 

8 minutes 
3 minutes 
not to exceed 2 sec per scan 
35-300 
8 
1000 counts 
10 counts 
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The BFB solution must be analyzed once at the beginning of each 12-hour period, the 
time stamp of the injection of the BFB is the beginning of the 12-hour clock. All 
calibrations and samples must be run within the 12-hour clock as the method 
specifies. 

When the BFB run has concluded, the run must be evaluated to determine if sample 
analysis can proceed. The chromatography and the ion ratios must be examined. 
The BFB run is processed using the current algorithms in the Target software. 

If the results indicate the system does not meet acceptance criteria, the GC/MS must 
be manually tuned. Once the manual tune procedure is completed, BFB must be re
injected and reevaluated. If the instrument still does not meet criteria, notify your 
Department Manager. Under no circumstances should calibration proceed if the 
instrument BFB tune is not in criteria. 

7.4 INSTRUMENT CONFIGURATION / CALIBRATION 

7.4.1 Tekmar LSC 3000/Archon 5100/ Tekmar 2016, Setup/Operation: Please refer 
to the Tekmar or Archon Manuals for more detailed operations for these 
instruments. 

To begin, set the Tekmar LSC 2000/3000 to the specification listed in section 
2-12 of the Archon manual. Edit method 14 as follows: 

Method 14 should include: 

Standby: 35 0 

Prepurge: o min 
Preheat Temp: 0 0 

Sample Temp: 0 0 

Purge: 11 min 
Dry purge: 2-4 min 
Desorb preheat: 245 0 

Desorb Temp: 250 0 

Desorb time: 2-5 min 
Dry purge: 2-4 min 
Bake Time: 10 min 
Bake Temp: 260 0 

Auto drain: On 
Bake gas by pass: Off 
Valve Temp: 1200 

Line Temp: 1200 

Runs per sample: 1 
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The above temperature settings are for a Vocarb 3000 trap, these 
temperatures may vary with the use of alternative traps. Temperature 
settings may also vary to optimize system performance. 

The Archon autosampler should be set up according to the specifications in 
the manual. The setting of particular concern, with regards to keeping the 
Tekmar and Archon in coordination with each other, is the desorb time. There 
are several other programmable features on the Archon; the settings for this 
feature will depend on the sample matrix and method of analysis. Please refer 
to the Archon manual for more specifics on its programming features. 

7.4.2 Encon/Centurion, Setup/Operation 

Please refer to the Encon or Centurion manuals for more detailed operations 
for the instruments. 

To begin, the Encon operation method should contain: 

Purge Conditions: Purge Gas: Helium 
Purge Time: 11.0 ±O.1 minute 
Purge Flow Rate: approx. 24-40 mLlmin 
Purge Temperature: Ambient (water) 

Desorb Conditions: DesorbTemp: 250°C 
Desorb Flow rate: 15 mLlmin 
Desorb Time: 2.0 ± 0.1 min 
Bake Time: 10 min 
Bake Temperature: 260°C 

The above temperature settings are for a Vocarb 3000 trap, these 
temperatures may vary with the use of alternative traps. Temperature 
settings may also vary to optimize system performance. 

The Centurion autosampler should be set up according to the specifications in 
the manual. 

7.4.3 Initial Calibration for Method 8260 

Once the instrument has achieved BFB tuning criteria, calibration of the 
instrument can begin. 

To determine the linearity of response, the GC/MS must be initially calibrated 
at six different levels. 
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For aqueous calibration, target analytes and surrogate are prepared at the 
following concentrations; 1.0, 5.0, 20, 50, 100 and 200 ug/L. The curve is 
analyzed at ambient temperature. 

For a soil calibration target analytes and surrogates are prepped at the 
following concentrations: 5.0, 10, 20, 50, 100 and 200 ug/L. The calibration 
standards are stirred and heated to 40°C. 

The following amounts standards should be added to 100 mL of organic-free 
laboratory reagent grade water in order to generate a 6-point initial calibration 
curve: 

CAL. Mix Extras Mix Surr. Mix Surr. Mix 
STD.ID 200 ug/mL 200 ug/mL 250 ug/mL 50 ug/mL 

Archon Centurion 
AQ curve only VSTD001 0.5 uL 0.5 uL 0.4 uL 2.0 uL 

VSTD005 2.5 uL 2.5 uL 2.0 uL 10 uL 
SL curve only VSTD010 5.0 uL 5.0 uL 4.0 uL 20 uL 

CC 
VSTD020 10 uL 10 uL 8.0 uL 40 uL 
VSTD050 25 uL 25 uL 20 uL 100 uL 
VSTD100 50 uL 50 uL 40 uL 200 uL 
VSTD200 100 uL 100 uL 80 uL 400 uL 

The internal standard is spiked by the autosampler. Due to different spike 
amounts separate standards are used depending on which autosampler is 
being used. 

After analysis of the six points, the standard analyses must be quantitated and 
evaluated for adherence to QC criteria, as follows. Minimum requirements for 
method files are use of specific quantitation ions and quantitating a specific 
set of target compound and surrogates with a specified internal standard. 
These requirements are found in Tables 3 and 5. 

7.4.4 Initial Calibration Criteria 

The percent (%) RSD for six calibration check compounds (CCC) must be 
less than or equal to 30%. CCCs are 1, 1-Dichloroethene, Chloroform, 1,2-
Dichloropropane, Toluene, Ethylbenzene, and Vinyl Chloride. 

A system performance check must be performed as part of initial calibration. 
The five system performance check compounds (SPCC) and the minimum 
acceptable average relative response factors (RRF) for these compounds are 
as follows (taken from 8260B): 
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SPCC RRF 
Chloromethane 0.10 
1,1-Dichloroethane 0.10 
Bromoform 0.10 
Chlorobenzene 0.30 
1,1,2,2-Tetrachloroethane 0.30 

The SPCCs are used to check both the standard and instrument stability. 

7.4.4.1 Linearity of Target Analytes 

If the RSD of any target analyte is 15% or less using the average 
response factor, then the response factor is presumed to be constant 
over the calibration range, and the average response factor may be 
used for quantitation. 

If the RSD of any target analyte exceeds 15% using the average 
response factor, then a calibration option outlined in section 7.0 of 
method 8000 will need to be employed. Please note that some 
options may not be allowable for certain states, federal programs, or 
clients. 

Option 1 (Section 7.5.2 of method 8000 - Rev. 2, 12/96), is a linear 
regression of instrument response versus the standard concentration. 
The correlation coefficient (r) for each target analyte and surrogate 
must be greater than or equal to 0.995. For linear models, Target 
calculates the correlation coefficient and then squares it (r\ This is 
what is reported on all Target forms. The value for r2 must be greater 
than or equal to 0.990. 

Option 2 (Section 7.5.3 of method 8000 - Rev. 2, 12/96), is a non
linear calibration model not to exceed a third order (seven calibration 
points required) polynomial. The lab would use a quadratic model or 
second order polynomial. The use of a quadratic model requires six 
calibration points. In order for the quadratic model to be acceptable, 
the coefficient of determination must be greater than or equal to 0.99. 

7.4.5 Independent Calibration Verification 

Immediately following an initial calibration, an independent calibration 
standard must be analyzed. This standard contains all target compounds, 
internal standards and surrogates at a concentration of 50 ug/L and is 
obtained from a source independent of the initial calibration source. Please 
refer to section 8.1 and Table 1 for acceptance criteria and corrective action 
for this standard. 
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For projects or clients requiring 000 QSM 4.1 all project analytes must fall 
between 80-120% of the true value. No samples may be run until the lev 
criteria are met. 

7.4.6 Calibration Verification 

Once a valid initial calibration curve has been achieved, a continuing 
calibration standard containing all the target compounds, internal standards 
and surrogates at a concentration of 50 ppb must be analyzed every 12-hour 
clock for Method 8260, timed from the injection of BFB. The relative response 
factor from the 50 ppb continuing calibration check standard must be 
compared to the average response factor data from the initial calibration. 

The EICP (extracted ion current profile) area for any of the internal standards 
in the calibration verification must not change by more than a factor of two (-
50% to +100%) from the same level standard in the last initial calibration. The 
retention time for any internal standard cannot shift by more than 30 seconds 
from the same level standard in the last initial calibration. 

For Method 8260, if the percent difference for each CCC is less than or equal 
to 20%, and all of the SPCCs have a relative response factor greater than or 
equal to those listed in Section 7.4.3, the continuing calibration is considered 
valid. 

For projects or clients requiring 000 QSM 4.1 all project analytes must have 
±. 20%0. 

Continuing calibration check criteria must be met before sample analysis can 
proceed. 

7.4.7 Retention Time Windows 

Retention time windows are set at the midpoint standard of the calibration 
curve, following every ICAl. When a CV is analyzed (and not an ICAl), the 
retention time windows of the daily CV must be within 30 seconds of the 
midpoint calibration standard of the most recent ICAL. The samples analyzed 
following the daily CV must have retention times within 30 seconds of those 
for the daily CV. Each successive daily CV must be compared to the most 
recent ICAl midpoint standard. 

For projects or clients requiring 000 QSM 4.1, IS responses and retention 
time windows for QC and samples are compared to the midpoint of the most 
recent ICAl. 
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QUALITY CONTROL SAMPLE ANALYSIS 

When preparing standards in water or spiking samples with internal 
standards/surrogates or matrix spike solution, be sure to rinse all syringes a 
minimum of three times with purge and trap grade methanol between uses. 
Failure to do this will result in cross-contamination of samples and standards. 

7.5.1 Laboratory Control Sample (LCS) 

The LCS mix is prepared from a secondary source vendor (i.e. different 
vendor from the calibration standards). The LCS is analyzed immediately after 
the initial calibration curve or calibration check and prior to the method blank 
to minimize any analyte carryover possibilities in samples. Acceptance criteria 
for the LCS are outlined in Section 8.0. 

To prepare the water and medium-level soil LCS, 25 uL of the LCS standard 
mix at 200 ug/mL are spiked into 100 mL of analyte-free laboratory reagent 
grade water for a final concentration of 50 ug/L. The Archon autosampler 
adds 1 uL of internal and 1 uL of surrogate standard to a 5 mL aliquot of this 
preparation for analysis. The Centurion autosampler adds 5 uL of both 
surrogates and internal standards to a 5 mL aliquot. To prepare the low-level 
soil LCS, a stir bar is added to 5 mL of the above solution in a VOA vial. The 
Archon unit adds an additional 10 mL of water to which the internal and 
surrogate standards have been added; this preparation is then heated, stirred 
and purged. 

To prepare the water and medium-level soil LCS for analysis on the LSC 2000 
/2016 autosampler, 1.25 uL of the LCS standard mix at 200 ug/mL are spiked 
into 5 mL of analyte-free laboratory reagent grade water for a final 
concentration of 50 ug/L. 

7.5.2 Method Blank Analysis 

After calibration criteria have been met, a method blank must be analyzed 
before sample analysis can proceed. A method blank analysis must be 
performed once for each 12-hour calibration immediately after analysis of the 
calibration standard(s) and prior to sample analysis. 

The aqueous method blank is a volume of analyte free laboratory reagent 
grade water spiked with internal and surrogate standards. 

The low-level soil method blank is a volume of analyte free laboratory reagent 
grade water spiked with internal and surrogate standards. This method blank 
is analyzed using the low soil specification. 
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The method blank must contain less than the Practical Ouantitation Level 
(POL) for all analytes of interest for the samples associated with the blank. 

For projects requiring 000 OSM 4.1 no analytes may be detected >1/2 the 
POL and> than the 1/10th the measured amount in any sample or 1/10th the 
regulatory limit, whichever is larger. Except for common laboratory 
contaminants which may not be detected> than the POL. 

7.5.3 Surrogate Recovery Limits 

Laboratory established limits are derived for each of the surrogates. Please 
refer to the current revision of Katahdin Analytical Services SOP # OA-SOS for 
further information on statistical limits. All samples including blanks, 
laboratory control samples, matrix spikes and client samples, must meet the 
statistical limits for the analysis to be considered valid. If surrogate recoveries 
do not meet these limits, reanalysis must occur to confirm matrix interference. 

7.5.4 Internal Standard Area Recoveries / Retention Times. 

The internal standard responses and retention times in the method blank 
must be evaluated immediately after or during data acquisition. If the EICP 
(extracted ion current profile) area for any of the internal standard changes by 
a factor of two (-50% to +100%), from the last daily calibration standard, the 
GC/MS must by inspected, and corrective action taken. If the retention time 
for any internal standard has shifted by more than 30 seconds from the mid
point standard level of the most recent calibration sequence, the GC/MS must 
be inspected, and corrective action taken. All samples and OC must also 
meet the EICP area and retention time criteria or must be reanalyzed. 

7.5.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

An MS/MSD must be analyzed every twenty samples of a similar matrix. The 
MS/MSD is prepared in a manner similar to the LCS, except that 40 mL 
aliquots (aqueous) or 5 g aliquots (soil), of environmental samples are used in 
place of the analyte-free laboratory reagent grade water. Note that trip blanks 
and field/equipment blanks should not be used for MS/MSD analyses. The 
spike solution (section 7.5.1) is added to the sample at a concentration of 50 
ppb. Acceptance criteria for the MS/MSD are outlined in Section S.O. 

7.6 SAMPLE ANALYSIS 

When new samples are received, they should be checked for past sample history. If 
sample history cannot be located or the sites are different than past sites, the project 
manager should be consulted. He/she may be able to provide more information 
about the sample. Sample history is used to determine what order in which to run the 
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samples and at what dilution. Refer to Katahdin Analytical Services SOPCA-106, 
"Basic Laboratory Technique", current revision for information on subsampling. 

Samples are removed from the VOA refrigerator and appropriate chain of custody 
form is completed. Remove only the vials that have not been opened yet (opened 
vials will be upside down). Note in sample run log any bubbles, and significant 
discoloration or sediment in the sample vials. 

7.6.1 SAMPLE ANALYSIS FOR 8260B WATER 

7.6.1.1 Tekmar LSC 2000 / 2016 units 

Rinse a 5.0 mL gas-tight syringe a minimum of three times with 
analyte-free laboratory reagent grade water (e.g., Poland Spring or 
equivalent). Pour sample at ambient temperature into the syringe until 
nearly overflowing. Carefully insert and adjust plunger to sample 
volume of 5.0 mL. While adjusting plunger to final volume, expel extra 
volume of sample onto pH paper for sample pH verification. Add 1.0 
uL of the internal and surrogate mixtures (250 ug/mL). Immediately 
inject contents of the syringe into the ALS sparger. 

Record the sample pH in the injection logbook. Continue as above for 
each sample, ensuring that the 5.0 mL gas-tight syringe is rinsed a 
minimum of three times with laboratory reagent grade water between 
each sample. 

7.6.1.2 Tekmar LSC 3000 / Archon 5100 units 

Place the sample vials into the Archon sample tray and program the 
Archon for the appropriate sample volume and or dilution for the 
sample. The Archon unit will automatically transfer the sample to the 
sparge vessel while adding the internal and surrogate standard. The 
Archon can be programmed to run as many samples as will fit in the 
twelve-hour window. The auto sampler hot water rinses the sparge 
vessel, transfer lines, purge needle, and syringe between samples 
to minimize possible carryover. 

Record the sample pH in the injection logbook after sample analysis is 
complete (usually the day after the analysis is done) and return the 
sample vial to the sample refrigerator. 

7.6.1.3 Centurion/Encon unit 

Place the sample vials into the Centurion sample tray and program the 
Centurion for the proper sequence. The Centurion will automatically 
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transfer the sample to the sparge vessel while adding the internal and 
surrogate standards. Using the Centurion software, the analyst can 
program the Centurion to run as many samples that will fit into a 12 
hour clock. The autosampler uses hot water to rinse the sparge 
vessel, transfer lines, purge needle and sample needle to minimize 
carryover. 

Record the sample pH in the injection logbook after sample analysis is 
complete (usually the day after the analysis is done) and return the 
sample vial to the sample refrigerator. 

Make sure that all entries in the injection log have been made in a 
complete, neat, and legible manner. Corrections in any logbook must 
be crossed through with a single line, dated, initialed and have a 
written explanation or the applicable error code. 

If for any reason a sample needs to be rerun, diluted or duplicated, a 
note in the comments field of the injection logbook must be entered, 
addressing the reason why in the logbook to facilitate answering any 
questions that may arise during the review process. 

To minimize carryover from samples that contain a target compound 
at a level exceeding the upper limit of the calibration curve, the 
following must be done: monitor both the samples immediately after 
the contaminated sample as well as the next run of the contaminated 
sample in the same purge inlet for the target(s) in question; both must 
have levels <POL. 

7 .6.2 ANALYSIS OF LOW-LEVEL SOIL SAMPLES 

Method 5035 Closed System Purge & Trap procedure for low level soils 
(5 uglKg -200 ug/Kg) 

Selecting the appropriate technique may depend on cleanup goals, 
confidence levels, and anticipated levels of contamination. Field sampling 
activities typically result in Encore or Encore-like devices being submitted to 
the lab. These devices must be extruded within 48 hours. It is the 
laboratory's standard policy to extrude soil samples into 5 mL of Laboratory 
reagent free laboratory reagent grade water that contains a magnetic stir 
bar. The sample is subsequently frozen until analysis within 14 days. Note 
that the sample must be extruded and frozen within 48 hours of sampling, 
until analysis can begin. This approach is preferred over extrusion into 
sodium bisulfate because it is believed that the sodium bisulfate reacts with 
calcium carbonate in highly calcareous soils causing effervescence and 
driving the volatile analytes out of solution. There is also anecdotal 
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information to suggest that acetone may be generated when bisulfate 
preservation occurs. The Katahdin sample ID, extrusion date, and time are 
recorded in the GC/MS extrusion logbook. Please refer to the Katahdin 
method 5035 SOP, CA-214 for more detail. 

In lieu of the use of Encore samplers, the lab may pre-weigh 40 mL VOA 
vials containing 5 mL of laboratory reagent grade water or a 20% sodium 
bisulfate solution and a magnetic stir bar and ship these to the field. The vial 
is assigned a vial specific number prior to shipment to the field. The vial and 
weight will be recorded with its vial specific number in the methanol soil 
logbook. If possible the field sampler should weigh the sealed vial to ensure 
that 5 +/- 0.5 grams of sample were added in the field. When the lab 
receives the vials back from the field, the vials will be weighed and the 
weight recorded. The samples must be frozen within 48 hours of sampling, 
until analysis can begin. 

The subsequent analysis is performed on a specially developed 
autosampler that heats, stirs, and purges the sample simultaneously without 
exposing the contents of the vial to the atmosphere. This procedure will help 
to minimize the loss of VOC's due to transport, handling, and analysis and 
may help minimize ambient lab contribution. The expected detection limits 
are consistent with the traditional low soil technique from method 5030. The 
Archon is programmed to heat each vial to 40°C during the purge time. Initiate 
purging for 11.0 minutes; the sample must be heated to 40°C ± 1°C before 
purging can begin. If you have questions concerning setting up the Tekmar or 
initiating a GC/MS batch run, consult the Organic Department Manager, or 
senior chemist within the group. 

If the client does not require method 5035, method 5030 for analysis of low
level soils may be followed. This means that the Tekmar ALS 2016 unit may 
be used for the preparative step, as well as the Archon units. 

7.6.3 ANALYSIS OF MEDIUM-LEVEL SOIL SAMPLES 

Method 5030 Procedure for higher concentration soils (> 200 ug/Kg) 

Higher concentration soils may be sampled as either a bulk sample or field 
preserved with a water miscible solvent such as methanol. If sampled in an 
Encore unit, the soil is extruded into methanol upon receipt at the lab. 

Bulk Sample- A sample is placed in a glass jar or vial and returned to the 
lab for extraction and analysis. In this approach the lab takes an aliquot of 
soil and extracts with purge & trap grade methanol, a portion of the 
methanol is then analyzed for volatile analytes. 
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Extraction 

Calibrate the balance properly (See SOP CA-102) and note it in the 
appropriate logbook. Place 5.0 grams of thoroughly mixed, undecanted soil 
sample in a 40.0 mL vial. Add 5.0 mL reagent grade methanol. Shake for 2 
minutes. Let stand for 3 minutes. Record extraction in soil prep logbook. 

Methanol Field Preservation - A 5 gram sample is added to a VOA vial that 
has been previously charged with purge and trap grade methanol (the 
volume of methanol is dependent upon client request). The vial with 
methanol has been previously weighed in the lab and assigned a vial 
specific number prior to shipment to the field. The vial and methanol weight 
will be recorded with its vial specific number in the VOA vial prep logbook. If 
possible the field sampler should weigh the sealed vial to ensure that 5 +/-
0.5 grams of sample were added in the field. When the lab receives the 
vials back from the field, the vials will be weighed and the weight recorded. 
A portion of the methanol is then. analyzed for volatile analytes. 

For analysis on Archon or Centurion autosamplers, add 400 uL of the extract 
into 20 mL of organic-free laboratory reagent grade water (e.g., Poland Spring 
or equivalent). IS and SS is added by the Archon and/or Centurion 
autosampler for analysis. This will give an estimated calibration range 
between 500-10000 ug/Kg. 

7.7 FINAL DATA PACKAGE 

7.7.1 Initial Data Review (lOR) 

The initial data review is performed by the analyst who ran the samples. This 
review is of sufficient quality and detail to provide a list of samples that need 
to be reanalyzed or diluted and reanalyzed. The initial data review is 
performed on the detailed quantitation reports of the analyzed sample. This 
data review examines criteria that directly impact whether or not the sample 
needs to be reanalyzed. 

III Surrogate recoveries 
• stability of internal standard responses 
G LCS spike recoveries 
• method blank acceptance 
e chromatography 
e target compound detection/quantitation / review for false positives 

The analyst must evaluate all data using the QA Acceptance Criteria table 
found within this SOP (Table 1). This table gives acceptance criteria and 
corrective actions for criteria that are not met. In addition to evaluating QC 
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elements, the chromatography and quantitation of target analytes must be 
reviewed. 

7.7.1.1 Chromatography 

The chromatography should be examined for the presence or absence 
of any "ghost" peaks and can also be used as an indication of whether 
or not matrix interferences might be influencing surrogate recoveries 
and/or ISTD area recoveries. Whether or not the chromatography is 
acceptable is a judgment call on the part of the analyst and should be 
used in conjunction with other monitored QC (e.g., Surrogate 
recoveries) to determine the necessity of reanalyses. 

Manual integrations are to be performed when chromatographic 
conditions preclude the computer algorithm from correctly integrating 
the peak of concern. In no instance shall a manual integration be 
performed solely to bring a peak within criteria. 

Each peak of concern is examined by the primary analyst to ensure 
that the peak was integrated properly by the computer algorithm. An 
"M" qualifier will automatically be printed on the quantitation report 
summary. 
This manual integration package must then be submitted to the 
Organic Department Manager or his/her designee, who will review 
each manual integration. 

For specific procedures on how to manually integrate, refer to 
Katahdin SOP QA-812, "Manual Integration", current revision. 

7.7.1.2 Target Compound Detection/Quantitation 

The method files have been set up to error on the side of false 
positives, that is to identify and quantitate peaks as target compounds 
that may not necessarily be valid hits. 

The requirements for qualitative verification by comparison of mass 
spectra are as follows: 

• all ions present in the standard mass spectra at a relative 
intensity> 25% must be present in the sample spectrum. 

• the relative intensities of primary and secondary ions must 
agree within ±20% between the standard and sample spectra. 

• ions greater than 25% in the sample spectrum but not present 
in the standard spectrum must be considered and accounted 
for by the analyst. 
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If a compound cannot be verified by all three criteria above, but, in the 
technical judgment of the mass spectral interpretation specialist, the 
identification is correct, then the laboratory shall report that compound 
on the Form 1 as a valid hit. 

If any target concentration exceeds the upper limit, a dilution must be 
made and analyzed. The dilution chosen should keep the response of 
the largest target compound hit in the upper half of the initial 
calibration range. 

The GC/MS laboratory initial data review must be completed within 
twelve hours of batch completion; in the majority of instances, the 
initial data review should be accomplished at the beginning of a work 
shift for the previous set of analyses. After the analyst has completed 
his or her initial data review, the data should immediately be forwarded 
to the Organic Department Manager, or hislher designee. 

7.7.1.3 Tentatively Identified Compounds (TIC) 

TIC's may be requested by certain clients for samples. Refer to SOP 
CA-207 "GC/MS Library Search and Quantitation". 

7.7.2 Reporting 

After the chromatograms have been reviewed and any target analytes have 
been quantitated using Target, the necessary files are brought into 
QuickForms. Depending on the QC level requested by the client, a Report 
of Analysis (ROA) and additional reports, such as LCS forms and 
chronology forms, are generated. The package is assembled to include the 
necessary forms and raw data. The data package is reviewed by the 
primary analyst and then forwarded to the secondary reviewer. The 
secondary reviewer validates the data and checks the package for any 
errors. When completed, the package is sent to the department manager 
for final review. A completed review checklist is provided with each 
package. The final data package from the Organics department is then 
processed by the Data Management department. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 and to details in this section for a summary of QC requirements, 
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for 
analysts. The criteria does not cover all possible situations. If any of the QC requirements 
are outside the recovery ranges listed in this section or in Table 1, all associated samples 
must be evaluated against all the QC. In some cases data may be reported, but may be 
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reanalyzed in other cases. Making new reagents and standards may be necessary if the 
standardization is suspect. The corrective actions listed in this section and in Table 1 may 
rely on analyst experience to make sound scientific judgments. These decisions are based 
on holding time considerations, client and project specific Data Quality Objectives and on 
review of chromatograms. The Department Manager, Operations Manager, and/or Quality 
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be 
reanalyzed within hold time. In these cases "qualified" data with narration may be advisable 
after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

S.1 Independent Calibration Verification, LCS and MS/MSD Criteria 

Statistical limits are compiled annually for LCS recoveries (archived in QA office). 
Statistical limits are only calculated when at least 30 usable data points are 
obtained for any given compound. If insufficient data points are available, nominal 
limits are set by the Organic Department Manager, Laboratory Operations Manager 
and Quality Assurance Officer. Refer to Katahdin SOP QA-SOS, "Generation and 
Implementation of Statistical QC Limits and/or Control Charts," current revision. 

The use of statistical limits versus nominal limits is dependent on the client and 
project. This information is communicated to the Organic Department Manager 
through the Katahdin project manager. It is standard practice to use statistical limits 
for reporting purposes and to evaluate any QC criteria exceedances. However, 
nominal limits of 60-140% or 70-130% may be used for some projects or states. 

The LCS recoveries for all analytes are evaluated. All of the compounds of interest 
must fall within the established statistical limits with the following sporadic 
exceedance allowances. 

Number of Number of 
Analytes Allowable Exceedances 

> 90 5 
71 - 90 4 
51-70 3 
31 -50 2 
11 - 30 1 

<11 0 
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If less than the number of allowable exceedances fail the statistical limits, no 
corrective action is needed. If greater than the number of allowable exceedances 
fail the statistical limits, corrective action may be taken. Corrective actions may 
vary with each situation. However, in the case where the failures are high and the 
samples are non-detect for those compounds, then no corrective action is required. 
Otherwise, corrective action may involve reanalysis or recalibration. The specific 
corrective actions taken will rely on analyst experience to make sound scientific 
judgments while considering client objectives, other quality control indicators and/or 
the ability to reanalyze a sample within holding time. 

The MS/MSD recoveries for all analytes are evaluated. If the LCS results are 
acceptable but the MS/MSD is not, narrate. If both the LCS and MS/MSD are 
unacceptable reprep the samples and QC. 

Please note that for compounds with only nominal limits (Le. insufficient data points 
were available to generate statistical limits), no corrective action is required for out-of
criteria recoveries until enough data points are established to generate statistical 
limits. 

For projects or clients requiring DoD QSM 4.1 all project analytes in the ICV must fall 
between 80-120% of the true value. No samples may be run until the ICV criteria is 
met. Laboratory established recovery limits for LCS and MS/MSDs must be within 3 
standard deviations of the mean LCS recovery. MS/MSD pairs must be run once per 
analytical/preparatory batch. RPDs must be less than or equal to 30% between MS 
and MSDs. 

For analytes with no available DoD acceptance criteria, laboratory established limits 
shall be used. 

8.2 Surrogate Recovery Criteria 

Statistical limits are compiled annually for surrogate recoveries (archived in QA 
office). Statistical limits are only calculated when at least 30 usable data points are 
obtained for any given compound. If insufficient data points are available, nominal 
limits are set by the Organic Department Manager, Laboratory Operations Manager 
and Quality Assurance Officer. The use of statistical limits versus nominal limits is 
dependent on the client and project. This information is communicated to the 
Organic Department Manager through the Katahdin project manager. It is standard 
practice to use statistical limits for reporting purposes and to evaluate any QC criteria 
exceedances. However, nominal limits of 60-140% or 70-130% may be used for 
some projects or states. 
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QC Requirements 

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and 
corrective actions. Table 1 criteria are intended to be guidelines for analysts. The 
table does not cover all possible situations. If any of the QC requirements are 
outside the recovery ranges listed in Table 1, all associated samples must be 
evaluated against all the QC. In some cases data may be reported, but may be 
reanalyzed in other cases. Making new reagents and standards may be necessary if 
the standardization is suspect. The corrective actions listed in Table 1 may rely on 
analyst experience to make sound scientific judgments. These decisions are based 
on holding time considerations, client and project specific Data Quality Objectives 
and on review of chromatograms. The Department Manager, Operations Manager, 
and/or Quality Assurance Officer may be consulted to evaluate data. Due to the 14-
day hold time associated with this method, samples may not be able to be reanalyzed 
within hold time. In these cases "qualified" data with narration may be advisable after 
consultation with the client. 

9.0 METHOD PERFORMANCE 

The method detection limit (MDL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Organic 
Department Manager and with the QAO. Refer to the current revision of Katahdin SOP 
QA-806, Method Detection Limit, Instrument Detection Limit and Reporting Limit Studies 
and Verifications, for procedures on determining the MDL. 

Refer to the current revision of Method 8260 for other method performance parameters 
and requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

"Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods", SW-846, third 
Edition, Final Update III, December 1996, Method 8260B, current revision. 

"Department of Defense Quality Systems Manual for Environmental Laboratories" (DoD 
QSM), Version 4.1, 04/22/09. 

"The National Environmental Laboratory Accreditation Conference (NELAC) Standards," 
June 2003. 

Katahdin SOP CA-1 01, Equipment Maintenance, current revision. 
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TABLE 1 

QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 
Check of mass Prior to initial calibration Refer to the criteria listed in Retune instrument, and verify 
spectral ion and calibration Section 7.3 of this SOP 
intensities using verification 
BFB 
Six-point Initial calibration prior to SPCCs average RF ~0.30, Repeat initial calibration 
calibration for all sample analysis except chloromethane, 1,1-
analytes DCA and bromoform ~0.1 0; 

RSD for RFs :::: 30% for CCCs. 
Refer to section 7.4.3 also. 

Independent Once, immediately Statistically derived from lab Evaluate the samples and 
Calibration following calibration data or nominal limits associated QC: i.e. If an MS/MSD 
Verification depending on the project. was performed and acceptable, 

Refer to QA records for narrate. If an lCS/lCSD was 
statistical limits. Nominal performed and only one of the set 
limits are used as default was unacceptable, narrate. If the 
limits. See also section 8.1 of surrogate recoveries in the lCS are 
this SOP for more information also low but are acceptable in the 
on allowable exceedances blank and samples, narrate. If the 

lCS recovery is high but the 
For projects requiring 000 sample results are <PQl, narrate. 
QSM 4.1, all target analytes Otherwise, reprep a blank and the 
must have.:!:. 20% recovery of remaining samples. 
true value. 

For projects requiring 000 QSM 
4.1, no samples may be run until a 
passing ICV is run. 

Calibration Once per each 12 SPCCs minimum RF ~ 0.30, Repeat initial calibration and 
verification hours, prior to sample except chloromethane, 1,1- reanalyze all samples analyzed 

analysis in absence of DCA and bromoform ~ 0.10; since the last successful calibration 
initial cal RF for CCC analytes :::: 20% verification 

(%0) of average initial 
multipoint RF 

For projects requiring 000 
QSM 4.1, the %Difference/Drift 
for all target analytes must be 
less than or equal to 20% 

IS During data acquisition Retention time.:!:. 30 seconds; Inspect mass spectrometer or GC 
of calibration check EICP area within -50% to for malfunctions; mandatory 
standard +100% of last calibration reanalysis of samples analyzed 

verification (12 hours) for each while system was malfunctioning 
IS 

For projects requiring 000 
QSM 4.1, IS responses and 
retention times are compared 
to the midpoint of the most 
recent ICAl for all samples 
and QC. 
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TABLE 1 (cont.) 

QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 
Method Blank One per batch of 20 or No analytes of interest (1) Investigate source of 

fewer samples. detected> PQL with the contamination 
exception of Methylene (2) Evaluate the samples and 

For projects requiring Chloride associated QC: i.e. If the blank 
DoD QSM 4.1, one per results are above the PQL, report 
preparatory batch. See section 7.5.2 of this SOP sample results which are <PQL or > 

for additional DoD acceptance 1 OX the blank concentration. 
requirements. Otherwise, reprep a blank and the 

remaining samples. 
LCS One per batch of 20 or Statistically derived from lab Evaluate the samples and 

fewer samples. data or nominal limits associated QC: i.e. If an MS/MSD 
depending on the project. was performed and acceptable, 
Refer to QA records for narrate. If an LCS/LCSD was 
statistical limits. Nominal performed and only one of the set 
limits are used as default was unacceptable, narrate. If the 
limits. See also section 8.4 of surrogate recoveries in the LCS are 
this SOP for more information also low but are acceptable in the 
on allowable exceedances. blank and samples, narrate. If the 

LCS recovery is high but the 
For projects requiring DoD sample results are <PQL, narrate. 
QSM 4.1, DoD limits shall be Otherwise, reprep a blank and the 
used, unless otherwise remaining samples. 
specified by the project QAPP. 

Surrogate spike Every sample, control, Statistically derived limits. Reprep and reanalyze for 
standard and method confirmation of matrix interference 
blank For projects requiring DoD when appropriate. 

QSM 4.1, DoD limits shall be 
used, if available. Otherwise 
lab limits. 

MS/MSD One MS/MSD per every Statistically derived from lab (1) Evaluate the samples and 
20 samples. data or nominal limits associated QC: i.e. If the LCS 

depending on the project. results are acceptable, narrate. 
For projects requiring Statistical limits are used as (2) If both the LCS and MS/MSD 
DoD QSM 4.1, one default limits. are unacceptable reprep the 
MS/MSD pair will be samples and QC. 
analyzed per For projects requiring DoD 
preparatory batch per QSM 4.1, DoD limits shall be 
matrix if supplied with used, unless otherwise 
sufficient sample. specified by the project QAPP. 

MDL Study Refer to KAS SOP QA-806, "Method Detection Limit, Instrument Detection Limit and Reporting 
Limit Studies and Verifications", current revision. 

Demonstrate Once per year for each All recoveries within method Recalculate results; locate and fix 
ability to generate analyst; 4 reps QC acceptance limits problem; rerun P & A study for 
acceptable P & A those analytes that did not meet 
using 4 replicate criteria prior to sample analysis 
analyses of a QC 
check standard 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-202-10 METHOD 8260, current revision 
Apparatus/Materials None 

Reagents None 

Sample preservation/ Preserved samples analyzed within 14 Preserved samples analyzed within 14 
handling days. days. No criteria for unpreserved samples. 

Unpreserved samples analyzed within 7 
days. 

Procedures (1) Use laboratory reagent grade water for (1 ) Use an aliquot of a clean (control) 
low level soil calibration, method blanks, matrix similar to the sample matrix. 
and laboratory control samples to minimize (2) Recommended internal standards -
clogging of archon soil needles with sand. fluorobenzene, 
(2) Internal Standards- pentafluoro- chlorobenzene-d5, 1 A-dichloro-
benzene, 1 A-difluorobenzene, benzene-d4 
chlorobenzene-d5, 1,4-dichloro-
benzene-d4 

QC - Spikes None 

QC-LCS None 

QC - Accuracy/Precision PQL - Practical Quantitation Level - three EQL - Estimated Quantitation Level - five 
to ten times the MOL. to ten times the MOL 

QC - MOL None 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-202-09 
Date Issued: 05/07 
Page 33 of 40 

TITLE: ANALYSIS OF VOAs BY PURGE AND TRAP GC/MS: SW-846 METHOD 8260 

TABLE 3 

VOA COMPOUNDS AND CHARACTERISTIC IONS 

COMPOUND 1° ION 2° ION 
Acetone 43 58 
Acetonitrile 41 40,39 
Acrolein 56 55,58 
Acrylonitrile 53 52,51 
Allyl Chloride 76 41,39 
Benzene 78 -
Bromobenzene 156 77, 158 
Bromochloromethane 128 49, 130 
Bromodichloromethane 83 85, 127 
Bromoform 173 175,254 
Bromomethane 94 96 
2-Butanone 43 72 

n-Butvlbenzene 91 92, 134 
Sec-Butyl benzene 105 134 
Tert-Butylbenzene 119 91, 134 
Carbon Disulfide 76 78 
Carbon Tetrachloride 117 119 
Chlorobenzene 112 77, 114 
Chloroethane 64 66 
2-Chloroethylvinyl Ether 63 65, 106 
Chloroform 83 85 
Chloromethane 50 52 
Chloroprene 53 88, 90 
2-Chlorotoluene 91 126 
4-Chlorotoluene 91 126 
Cyclohexane 56 84,60 
1,2-Dibromo-3-Chloropropane 75 155,157 
Dibromochloromethane 129 127 
1,2-Dibromoethane 107 109,188 
Dibromomethane 93 95, 174 
Diethyl Ether 74 45,59 
1,2-Dichlorobenzene 146 111, 148 
1,3-Dichlorobenzene 146 111, 148 
1 A-Dichlorobenzene 146 111, 148 
Dichlorodifluoromethane 85 87 
1,1-Dichloroethane 63 65,83 
1,2-Dichloroethane 62 98 
1,1-Dichloroethene 96 61,63 
Cis-1,2-Dichloroethene 96 61,98 
Trans-1,2-Dichloroethene 96 61,98 
1 ,2-Dichloropropane 63 112 
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TABLE 3 (cont.) 

VOA COMPOUNDS AND CHARACTERISTIC IONS 

COMPOUND 1° ION 2° ION 
1,3-Dichloropropane 76 78 
2,2-Dichloropropane 77 97 
1 ,1-Dichloropropene 75 110,77 
Cis-1 ,3-Dichloropropene 75 77,39 
Trans-1,3-Dichloropropene 75 77,39 
Cis-1,4-Dichloro-2-butene 75 53, 77 
Trans-1,4-Dichloro-2-butene 53 88, 75 
1,4-Dioxane 88 58,43 
Di-Isopropyl Ether 45 43,87 
Ethylbezene 91 106 
Ethyl Methacrylate 69 41,99 
Ethyl Tertiary-Butyl Ether 59 87,57 
Freon-113 151 101 
Hexachlorobutadiene 225 223,227 
2-Hexanone 43 58,57,100 
Idomethane 142 127,141 
Isobutyl Alcohol 43 41,42 
Isopropylbezene 105 120 
P-ISOPROPYL TOLUENE 119 134,91 
Methacrylonitrile 41 67,39 
Methylcyclohexane 83 55,98 
Methylene Chloride 84 86,49 
Methyl Acetate 43 74 
Methyl Methacrylate 69 41, 100 
4-Methyl-2-Pentanone 43 58,85,100 
Methyl Tert-Butyl Ether 73 57,41 
Naphthalene 128 -
Pentachloroethane 167 130,132 
Propionitrile 54 52,55 
N-PROPYLBENZENE 91 120 
S!Yrene 104 78 
Tertiary-Amyl Methyl Ether 73 55,87,71 
Tertiary-Butyl Alcohol 59 41,43 
1,1,1,2-Tetrachloroethane 131 133, 119 
1,1,2,2-Tetrachloroethane 83 131,85 
Tetrachloroethene 164 129,131,166 
Tetrahydrofuran 42 72,71 
Toluene 92 91 
1,2,3-Trichlorobenzene 180 182,145 
1,2,4-Trichlorobenzene 180 182,145 
1,3,5-Trichlorobenzene 180 182,145 
1,1,1-Trichloroethane 97 99,61 
1,1,2-Trichloroethane 83 97,85 
Trichloroethene 95 97,130,132 
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TABLE 3 (cont.) 

VOA COMPOUNDS AND CHARACTERISTIC IONS 

COMPOUND 1° ION 2° ION 
Trichlorofluoromethane 151 101,153 
1,2,3-Trichloropropane 75 77 
1,2,3-Trimethylbenzene 105 120 
1,2,4-Trimethylbenzene 105 120 
1,3,5-Trimethylbenzene 105 120 
Vinyl Acetate 43 86 
Vinyl Chloride 62 64 
Xylenes (Total) 106 91 
1-Chlorohexane 91 55,43 
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TABLE 4 

ANALYTE QUANTITATION AND INTERNAL STANDARDS 

Pentafluorobenze 1,4-Difluorobenzene Chlorobenzene - d5 1,4-Dichlorobenzene - d4 
Dichlorodifluoromethane 1,2-Dichloroethane 1,3-Dichloropropane 1,1,2,2-Tetrachloroethane 
Chloromethane 1 ,1-Dichloropropene Tetrachloroethene 1,2,3-Trichloropropane 
Bromomethane Carbon tetrachloride Dibromochloromethane Isopropylbenzene 
Vinyl chloride Benzene Chlorobenzene Bromobenzene 
Chloroethane 1,2-Dichloropropane 1,1,1,2-Tetrachloroethane 2-Chlorotoluene 
Trichlorofluoromethane Trichloroethene Ethylbenzene 4-Chlorotoluene 
Methylene Chloride Dibromomethane Xylenes (total) 1,3,5-Trimethylbenzene 
Acetone Bromodichloromethane Bromoform Tert-Butylbenzene 
1,1-Dichloroethene cis -1 ,3-Dichloropropene Styrene 1,2,4-Trimethylbenzene 
1,1-Dichloroethane 4-Methyl-2-pentanone 2-Hexanone Sec-Butyl benzene 
cis-1,2-Dichloroethene Toluene-d8 (surr.) Bromoform 1,3-Dichlorobenzene 

trans-1,2-Dichloroethene Toluene P-Isopropyltoluene 
Chloroform trans-1,3-Dichloropropene 1,4-Dichlorobenzene 
2,2-Dichloropropane 1,1,2-Trichloroethane 1,2-Dichlorobenzene 
2-Butanone 1,2-Dibromoethane N-Propylbenzene 
Methyl-tert-butylether (MTBE) Vinyl Acetate 1,2-Dibromo-3-chloropJopane 
Tetrahydrofuran Methyl Methacrylate 1,2,4-Trichlorobenzene 
Bromochloromethane Ethyl Methacrylate Naphthalene 
1,1,1-Trichloroethane 1,4-Dioxane Hexachlorobutadiene 
Tertiary-butyl alcohol (TBA) 2-Chloroethylvinyl ether 1,2,3-Trichlorobenzene 
Di-isopropyl ether (DIPE) Bromofluorobenzene (surr.) cis-1,4-Dichloro-2-butene 
Ethyl-tert-butylether (ETBE) trans-1,4-Dichloro-2-butene 
Tertiary-amyl methyl ether Pentachloroethane 
Diethyl Ether n-Butylbenzene 
Carbon Disulfide 1,3,5-Trichlorobenzene 
Freon-113 1,2,3-Trimethylbenzene 
lodomethane 
Acrolein 
Isobutyl Alcohol 
Allyl Chloride 
Chloro[)fene 
Propionitrile 
Methacrylonitrile 
Acrylonitrile 
Cyclohexane 
Methyl Acetate 
Methylcyclohexane 
1-Chlorohexane 
Dibromofluoromethane (surr.) 
1 ,2-Dichloroethane-d4 (surr.) 
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FIGURE 1 

EXAMPLE OF VOA RUNLOG PAGE 
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FIGURE 2 

EXAMPLE OF GCIMS STANDARDS RECEIPT LOGBOOK PAGE 

KATAHDIN ANALYTICAL SERVICES 

STOCKSTANDARDSRECENED 

GCMSLABORATORY 
REVIEWED BY/DATE: 
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FIGURE 3 

EXAMPLE OF VOA STANDARDS PREPARATION LOGBOOK PAGE 

leoDE: VYloti 
ISTANDARD RJ(oO LLS 
IFINAl CONe !u~/mLJ: )JJ=-
FINAL VOLUME (mU: 1.5 

IPREP DATE: 'ff4\;:jif .",,.,,!;!-

IEXPIRATIONDATE:~rc;q-
IvlEOH VOLUMF 'uL1:To • 

,IvlEOH LOT #: l"'Z~ 
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FIGURE 4 

STANDARD INFORMATION 

VOA Standards 

g~~~~~~~~~ilini:r.a~l£~~~~i~~~~~i~~. ~~J~ij:Q~n(t~nf@tiPn~~ m~p.lv[~JfL1JaJit:u·rar~T~ ~¢:at§'lQ~Umil~fFl~ 
1,2 3 Trimethvlbenzene 2000 ua/mL Restek 58733 
1,2,3 Trichlorobenzene 2000 ua/mL Accustandard M-502-47-10X 
1,2 4 Trimethylbenzene 2000 u>J/mL Accustandard M-502-54-10X 
1,3,5 Trichlorobenzene neat Suoelco 44-2235 
1 3.5 Trimethylbenzene 2000 uq/mL Accustandard MS02-5S-10X 
2-CEVE 2000 uo/mL Accustandard M-601C-10X 
502.2 Cal Mix #1 (oases) 2000 uq/mL Restek 30042 
502.2 Cal2000 Meqa Mix 2000 ug/mL Restek 30431 
S04.1 Cal Mix 200 ua/mL Accustandard M-504.1-CSS 
Acrolein & Acrvlonitrile 5000 uq/mL Accustandard M-603-M-5X 
Appendix IX Volatiles Mix various Accustandard M-8240C-R3-10X 
Bromochloromethane 2000 ua/mL Accustandard M-502-03-10X 
Califomia Oxyqenates Mix #1 2000 -10,000 ug/mL Restek 30465 
Carbon Disulfide 2000 ua/mL Restek 30258 
Chloroprene 2000 uq/mL Accustandard APPX9-048-R1 
Custom GC Std 2000 uo/mL Accustandard S-11160 
Custom VOC mix various Accustandard S-7920-R1 
Custom Volatile GC/MS Std 2000 uo/mL Accustandard S-34328 
Custom Volatiles GC/MS 2000 ua/mL Accustandard S-3432A 
Dietheyl Ether 5000 ua/mL Accustandard AS E0285 
Freon 113 2000 uq/mL Suoelco 4-7944 
Method 8260 Additions 2000 ug/mL Accustandard M-8260-ADD-10X 
Method 8260B-Revision 2000 uo/mL Accustandard M-8240B-R-1DX 
MTBE 2000 uq/mL Supelco 4-8483 
Napthalene 2000 ua/mL Accustandard M-502-40-10X 
THF 2000 uq/mL Accustandard S-4575-10X 
Vinyl Acetate 2000 ua/mL Restek 30216 
Vinyl Acetate 2000 ug/mL Accustandard APPX9-211-20X 
VOA Calibration Mix #1 (Ketones) 5000 ua/mL Restek 30006 
TCL Ketone Mix 5000 uq/mL Accustandard CLP-022-25X 
VOC Liquid Mix 2000 uo/mL Accustandard M-S02A-R2-10X 
Volatile Oroanic Compounds (qases) 2000 uq/mL Accustandard M-502B-10X 

IS/SS/Tune 
Custom 8260 IS 5000 ua/mL Restek 54577 
Custom 8260 SS 5000 uq/mL Restek 54578 
4-BFB 2000 ug/mL Supelco 48083 
VOA Tuning Compound IBFB) 5000 uo/mL Restek 30003 
1 2 Dichlorobenzene-D4 2000 ua/mL Supelco 48952-U 
Fluorobenzene 2000 uo/mL Supelco 
VOAIS(CLP) 2500 ua/mL Restek 30004 
VOASS (CLP) 2000 uq/mL Supelco 48943 
624 IS 1500 ua/mL Restek 30023 
4-BFB/Fluorobenzene/Pentafl. (EPA 624) 20000 uq/mL Accustandard M-624-SS-M 
8260A SS 2500 uq/mL Restek 30240 

CLP Onlv 
04.1 CLP VOA Cal 2000 2000 uq/mL Restek 30456 
LCS-IS 2500 ua/mL Accustandard CLP-LCS-IS-100X 
LCS-Volatiles 200 uq/mL Accustandard CLP-LCS-V 
CLP Volatiles DMC Stock Solution deutrated comods Cambrido9 IsotoDe ES 5038 
3.2 OLC mix 1000 - 2000 ug/mL Restek 30492 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical 
Services, Inc. laboratory personnel to prepare and analyze water and soil sample extracts 
for semivolatile organics by EPA SW-846 Method 8270, current revision. 

In order to maintain consistency in data quality, this SOP consolidates all aspects of the 
analyses in one working document, to be revised as necessary. 

1.1 Definitions: 

ANALYTICAL BATCH: 20 or fewer samples which are analyzed together with the 
same method sequence and the same lots of reagents and with the manipulations 
common to each sample within the same time period or in continuous sequentiai time 
periods. 

METHOD BLANK (laboratory reagent blank): An artificial sample designed to 
determine if method analytes or other interferences are present in the laboratory 
environment, the reagents, or the apparatus. For aqueous samples, laboratory 
reagent grade water is used as a blank matrix; for soil samples, baked organic-free 
sand is used as a blank matrix. The blank is taken through the appropriate steps of 
the process. 

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte 
amount; a calibration check is done by analyzing for analyte standards in an 
appropriate solvent. Calibration check solutions are made from a stock solution, 
which is different from the stock used to prepare standards. 

INDEPENDANT CALIBRATION STANDARD: A solution prepared from a stock 
standard solution independent of the standard that is used to calibrate the instrument. 
Analyzed immediately after calibration, 

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the 
stock standard solution, which is used to calibrate the instrument response with 
respect to analyte concentration. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source, and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control, and whether the 
laboratory is capable of making accurate and precise measurements. The matrix 
used should be phase matched with the samples and well characterized. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities 
of stock solutions of certain analytes are added to a sample matrix prior to sample 
extraction and analysis. Samples are split into duplicates, spiked and analyzed. 
Percent recoveries are calculated for each of the analytes detected. The relative 
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percent difference between the samples is calculated and used to assess analytical 
precision. 

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of 
known analyte standard versus the instrument response to the analyte. 

STOCK STANDARD SOLUTION: A concentrated solution containing a single 
certified standard that is a method analyte, or a concentrated solution of a single 
analyte prepared in the laboratory with an assay reference compound. Stock 
standard solutions are used to prepare calibration standards. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into ail blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

TARGET: A software system that combines full processing, reporting and 
comprehensive review capabilities, regardless of chromatographic vendor and data 
type. 

TARGET DB: An oracle database used to store and organize all Target data files. 

OUICKFORMS: A laboratory reporting software for Target and Target DB. The 
OuickForms report module for Target is preconfigured with generalized forms and 
US EPA CLP report forms and disk deliverables, which can be customized. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the analysis of semivolatile organic compounds by EPA Method 8270. Each 
analyst must demonstrate and document their ability to generate acceptable results 
with this method. Refer to Katahdin SOP OA-805, "Personnel Training & 
Documentation of Capability," current revision. 

It is the responsibility of all Katahdin technical personnel involved in analysis of 
semivolatiles by Method 8270 to read and understand this SOP, to adhere to the 
procedures outlined, and to properly document their data in the appropriate lab 
notebook. Any deviations from the test or irregularities with the samples should also 
be recorded in the lab notebook and reported to the Department Manager or 
designated qualified data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 
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1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs (material safety data sheets) for all the materials 
used in this procedure. 

Each qualified analyst or technician must be familiar with the Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Management Plan and must follow appropriate procedures. These include the use of 
appropriate personal protective equipment (PPE) such as safety glasses, gloves and 
lab coats when working with chemicals or near an instrument and not taking food or 
drink into the laboratory. 

Each analyst should know the location of a respirator and all safety equipment. Each 
analyst shall receive a safety orientation from their Department Manager, or 
designee, appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Management Program for further details on pollution 
prevention techniques. 

After analysis, autosampler vials containing sample extracts in methylene chloride 
are returned to the SVOA hood, and the contents transferred to a labeled waste 
container. The contents of this container are disposed of in accordance with the 
Katahdin Hazardous Waste Management Plan and Safety Manual and SOP SD-903, 
"Sample Disposal," current revision. Expired standards are lab packed, placed in the 
Katahdin hazardous waste storage area, and disposed of in accordance with this 
SOP. 

2.0 SUMMARY OF METHOD 

The process involves the extraction of semivolatiles from a sample using an appropriate 
solvent followed by clean up steps (where applicable) and concentration of the extract (refer 
to Katahdin SOP CA-502, "Preparation Of Aqueous Samples For Extractable Semivolatile 
Analysis", SOP CA-512, "Preparation Of Sediment/Soil Samples By Sonication Using 
Method 3550 For Subsequent Extractable Semi-Volatiles Analysis" and SOP CA-526, 
"Preparation Of Sediment/Soil Samples By Soxhlet Extraction Using Method 3540 For 
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Subsequent Extractable Semivolatile Analysis"). An aliquot of the final extract is injected 
into the gas chromatograph for compound separation by capillary column, followed by the 
electron impact mass spectrometer for identification and quantitation. 

Target and surrogate compounds are identified and compared to the mass spectra obtained 
from the analysis of standard solutions containing the same compounds. A relative response 
factor is established for each target compound and surrogate against an internal standard 
during the most recent initial or continuing calibrations. The identified compound is then 
quantitated using the relative response factor, the amount of internal standard in the sample, 
the initial volume of sample, and any other factors, such as dilutions. 

3.0 INTERFERENCES 

Interfering contamination may occur when a sample containing low concentrations of 
SVOCs is analyzed immediately after a sample containing high concentrations of SVOCs. 
Any samples that have suspected carryover must be reanalyzed. 

4.0 APPARATUS AND MATERIALS 

4.1 GC: Hewlett Packard 5890 and/or 6890 

4.2 Mass Spectrometers (MS): HP5973, HP5972 and/or HP5970 

4.3 Helium: Carrier gas for routine applications. All carrier gas lines must be 
constructed from stainless steel or copper tubing; non-polytetrafluoroethylene (non
PTFE) thread sealant or flow controllers with rubber component are not to be used. 

4.4 Autosamplers: HP 7673As and HP 7683s 

4.5 Hamilton syringes: 2.00 uL to 10 mL 

4.6 Volumetric glassware: Grade A or equivalent 

4.7 Columns: DB-5MS 30m, 0.25mm I.D., 25um film thickness, columns (J&W 
Scientific) or equivalent. 

4.8 Acquisition System: The acquisition system must be interfaced to the MS and allow 
continuous acquisition of data throughout the duration of the chromatographic 
program. It must permit, at a minimum, the output of time vs. intensity (peak height 
or peak area). Hewlett Packard Chemstation or equivalent. 

4.9 Data System: The Target software is used for processing data and generating 
forms. 

4.10 1.8 mL vials with 350uL inserts 
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4.11 Crimp tops with Teflon lined septa 

5.0 REAGENTS 

5.1 J.T. Baker Ultra Resi-Analyzed methylene chloride (or equivalent) 

5.2 Purge and trap grade methanol 

5.3 Standards: Stock standards and working standards are received and recorded in 
accordance with SOP CA-106 "Standard Preparation and Documentation". 

5.3.1 The expiration date for all standards is one year from date of opening the 
ampuie. if the manufacturer's expiration date is before this one year date, 
the manufacturer's expiration must be followed. New standards must be 
opened if degradation is observed. 

5.3.2 Secondary dilution standards 

The standards are prepared on an as needed basis (but not greater than 
every 6 months) and stored in screw cap amber bottles with Teflon liners in 
the BNA standards freezer between uses. Standards prepared from 
various stock solutions must always use the first expiration date of any of 
the solutions used for preparation. 

5.3.2.1 Calibration Mix - Prepare a standard stock mix that contains those 
compounds commonly considered 8270 and those compounds 
commonly considered Appendix IX compounds. The compound 
dinoseb should not be added to this stock as it is only available in 
methanol. This will be added separately to each calibration level. 
Use Table 3 as a guide. The stock should be prepared at 125 
ug/mL. 

5.3.2.2 Independent Calibration Verification (lCV) Standard - From a source 
other than that used to make the calibration standards, prepare 
separate standards mixes (A and B) such that Standard Mix A 
contains those compounds commonly considered 8270 and Standard 
B Mix contains those compounds commonly considered Appendix IX 
compounds. Use Table 3 as a guide. Each stock should be 
prepared at 100 ug/mL. 

5.3.2.3 DFTPP Solution - Prepare standard in methylene chloride containing 
DFTPP, Pentachlorophenol, Benzidine and DDT at a final 
concentration of 25 ug/mL. 
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6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

All semivolatile sample extracts should be refrigerated until analysis. Extracts must be 
analyzed within forty days following the date of extraction. 

7.0 PROCEDURES 

7.1 NAMING AND CODING CONVENTIONS FOR ANALYTICAL STANDARDS - Used 
in accordance with SOP CA-106 "Standard Preparation and Documentation". 

7.2 COMPUTER (DATA SYSTEM) CONVENTIONS-

Conventions for all instruments are as follows: 

Sub-Directory for data acquisition and storage: C:\HPCH EM\ 1 \DA TA 

Tune file: DFTPP.U 

Method files: L8270CXX.M (all samples and standards) 

Where: 
XX = the calibration number in chronological order 
L = instrument 10 (R, U, or G) 

DFTPP tuning acquisition: DFTPP390.M 

NOTE: All acquisition parameters must be identical for L8270CXX.M and 
DFTPP390. M. 

Data Files: L ____ .D, where ____ is a number in chronological order 
from 0001 to 9999 and L is the instrument 10 (R, U, or G). This 
file also contains the Quantitation output file. 

Data Files for DFTPP: LD ___ .D, where ___ is a number in chronological 
order from 001 to 999 and L is the instrument 10 (R, U, or G). 

7.3 INSTRUMENT SPECIFIC PROCEDURES 

It is the policy of the GC/MS group that all data be acquired in the batch mode. The 
following items must be checked prior to data acquisition in the batch mode: 

• Ensure that the proper sequence and tune files are being used. 
• Check the autosampler syringe (Is it clean? Does the plunger move freely? 

etc.), its alignment and make sure the solvent rinse vial is full. Ensure that the 
knurled nut holding the top of the syringe plunger is tight. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-204-11 
Date Issued: 08/09 

TITLE: 

Page 10 of 36 

ANALYSIS OF SEMIVOLATILE ORGANIC COMPOUNDS BY CAPILLARY COLUMN 
GC/MS: SW 846 METHOD 8270. 

• look at the batch to be analyzed and check the following: 

o Make sure that the data files are in numerical order with no duplication and 
that the method file is the same as that used for ICAl or Continuing 
Calibration analysis. 

o Bottle numbers match with the numbers on the autosampler tray. 

After the batch has been deemed free of errors, start the batch by using the "Position 
and run" command under the SEQUENCE menu in MSTop. 

7.4 INSTRUMENT TUNING - Prior to the analysis of any calibration standards, blanks or 
samples, the GC/MS system must be shown to meet the mass spectral key ion and 
ion abundance criteria for decafluorotriphenylphosphine (DFTPP) tabulated below. 
Pentachlorophenol, benzidine and DDT are also present in this standard. 

Mass Criteria 

51 30.0 to 60.0 percent of mass 198 
68 less than 2.0 percent of mass 69 
69 present 
70 less than 2.0 percent of mass 69 

127 40.0-60.0 percent of mass 198 
197 less than 1.0 percent of mass 198 
198 base peak, 100 percent relative abundance 
199 5.0-9.0 percent of mass 198 
275 10.0-30.0 percent of mass 198 
365 greater than 1.00 percent of mass 198 
441 present, but less than mass 443 
442 greater than 40.0 percent of mass 198 
443 17.0-23.0 percent of mass 442 

All ion abundances must be normalized to m/z 198, the nominal base peak. 

The following are the GC/MS operating conditions for injection of DFTPP. 

Initial column temperature hold 
Column temperature program 
Final column temperature hold 
Injection port temperature 
Transfer line/source temperature 
Injector - splitiess, valve time 
EPC 
Constant flow 
Constant flow pressure 
Constant flow temperature 

140°C for 3 minutes 
140-275°C at 15 degrees/minute 
275°C 
280°C 
285°C 
0.18 minutes 
inlet B 
ON 
10psi 
30°C 
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Vacuum compo 
Run time 
Scan start time 
Sample volume 
Carrier gas 
Mass range 
Number of AID samples 
GC Peak threshold 
Threshold 

ON 
10-12 minutes 
5.0 minutes 
2.0 uL of 25 ng/uL DFTPP solution 
helium at approximately 60 mLlminute 
35 to 500 amu 
4 
500 counts 
10 counts 

Set up the run on the Enviroquant system using "Edit Sample Log Table". For a 
more detailed explanation of the Enviroquant software, consult the appropriate 
manual, Department Manager, or senior chemist within the GC/MS group. 

When the DFTPP has concluded, the run must be evaluated to determine if sample 
analysis can proceed. The chromatography and the ion ratios must be examined. 
The DFTPP run is processed using the current algorithms in the Target software. 

If the results indicate the system does not meet acceptance criteria, the GC/MS must 
be manually tuned. Once the manual tune procedure is completed, DFTPP must be 
re-injected and reevaluated. If the instrument still does not meet criteria, notify your 
Department Manager. Under no circumstances should calibration proceed if the 
instrument DFTPP is not in criteria. 

The DFTPP tuning standard should also be used to assess the column performance 
and injection port inertness. Calculate the degradation of DDT to DOE and DOD; it 
should not exceed 20%. Benzidine and pentachlorophenol should be present at 
their normal responses, with no evidence of peak tailing. For clients requiring DOD 
criteria, the tailing factors for these two compounds should not exceed 2. 

In order to document the performance of benzidine, pentachlorophenol and DDT, the 
following procedure must be followed. At the PC, which operates the instrument, 
load the method TUNETAIL.M into the ENVDA screen. Go into the quant drop down 
menu and select calculate/generate report. When that finishes, select Qedit quant 
result. Each compound can now be evaluated. Double click on benzidine and select 
ChromEval and then Evaluate tailing. Follow the instructions given on the screen to 
evaluate tailing. Send the report to the printer. Repeat the procedure for 
pentachlorophenol. Repeat the procedure for DDT, selecting Evaluate degradation. 
Follow the instructions given on the screen and then send the report to the printer. 
The report should be filed with the tune raw data. 

The DFTPP solution must be analyzed once at the beginning of each twelve hour 
period during which standards and/or samples are analyzed. The 12 hour time 
period for GC/MS system begins at the moment of injection of the DFTPP analysis. 
The time period ends after twelve hours has elapsed according to the system clock. 
The last injection must be accomplished prior to the expiration of 12 hours; 
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conceivably, the run-time of an injection could end after the twelve hours. 

7.5 INSTRUMENT CALIBRATION 

7.5.1 Initial Calibration for Method 8270 

Prior to the analysis of samples and required method blanks, and after the 
instrument DFTPP tuning criteria have been met, the GC/MS system must be 
calibrated. The calibration consists of a six point curve. The calibration 
levels are 10, 25, 50, 75, 100 and 125 ng/uL Calibration is done to determine 
instrument sensitivity and the linearity of GC/MS response for the 
semivolatile target and surrogate compounds. 

1000 
SVOA ug/mL 
Stock dinoseb 
Soln Standard MeCI2 

Final conc. Added (uL) Added Final IS 
(ng/uL) (uL) (uL) Vol (uL) Added (uL) 

10 16 2 182 200 2 
25 40 5 155 200 2 
50 80 10 110 200 2 
75 120 15 65 200 2 
100 160 20 20 200 2 
125 100 0 0 100 1 

If additional compound mixtures are added, the volume of MeCb is adjusted 
to maintain a final volume of 200 or 100 uL. A 100 uL aliquot of each of the 
standards above is spiked as above with 4000 ng/uL Internal Standard stock 
and analyzed. 

Internal Standards 
1 ,4-Dichlorobenzene-d4 
Naphthalene-d8 
Acenaphthene-d 1 0 
Phenanthrene-d 1 0 
Chrysene-d 12 
Perylene-d 12 

The GC/MS operating conditions for the calibration standards injections are 
the same as for the DFTPP with the following exceptions: 

Column Temperature Program 
Final Column Temperature hold 
Run Time 
Scan Start Time 

Injection volume 

40°C for 3 minutes to 300°C at 10° Iminute 
300°C 
34-36 minutes 
1.8 minutes (time may vary dependent 
upon column length) 

1 uL 
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The conditions are set up in the method files L8270CXX.M. 

After analysis of the six calibration points, they must be processed and 
evaluated for adherence to QC criteria. Minimum requirements of 10 files are 
the use of specific quantitation ions and quantitating a specific set of targets 
and surrogates with a set internal standard. These requirements are found in 
Tables 3 and 5. 

7.5.2 Initial Calibration Criteria 

Relative response factors (RRFs) must be calculated and evaluated for each 
target compound and surrogate. The RRF is defined as follows: 

RRF = x ~lli 
Cx 

where: Ax = area of the primary ion for the target compound 
A,s = area of the primary ion for the corresponding istd 
CIS = concentration of the istd (ng/uL) 
Cx = concentration of the target compound 

After the calibration points have been quantitated, update the calibration 
curve points using the Target data processing software to generate the 
RRF's and %RSD's for all analytes. If information is needed concerning the 
use of these programs, consult the Department Manager or a senior chemist 
within the group. 

Response factor criteria have been established for the calibration of the 
semivolatile target and surrogate compounds. These criteria must be met in 
order for the calibration curve to be considered valid. The percent RSD for 
each calibration check compound (CCC) must be less than or equal to 30 
percent. There are thirteen calibration check compounds: Acenaphthene, 
1 A-Dichlorobenzene, Hexachlorobutadiene, N-Nitrosodiphenylamine, Di-n
octylphthalate, Fluoranthene, Benzo(a)pyrene, 4-Chloro-3-Methylphenol, 2A
Dichlorophenol, 2-Nitrophenol, Phenol, Pentachlorophenol and 2A,6-
Trichlorophenol. This is also applicable to clients that request DOD criteria. 

There are also four system performance check compounds (SpeCs). They 
have no maximum percent RSD but they must meet a minimum RRF 
criterion of 0.050. The four SPCCs are N-Nitroso-di-n-propylamine, 
Hexachlorocyclopentadiene, 2A-Dinitrophenol and 4-Nitrophenol. The 
SPCCs are used to check the stability of both the standard and the 
instrument. This is also applicable to clients that request DOD criteria. 

Achieving CCC and SPCC criteria is not a substitute for performing a 
calibration for all target analytes. 
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7.S.2.1 Linearity of Target Analytes (This is also applicable to clients that 
request DOD criteria.) 

If the RSD of any target analyte is 1S% or less, then the response 
factor is presumed to be constant over the calibration range, and the 
average response factor may be used for quantitation. 

If the RSD of any target analyte exceeds 1S%, then a calibration 
option outlined in section 7.0 of method 8000 will need to be 
employed. Please note that some options may not be allowable for 
certain states, federal programs, or clients. South Carolina does not 
allow option 1 or option 3 for compliance work originating in their 
state. 

Option 1 (Section 7.S.2 of method 8000 - Rev. 2, 12/96), is a linear 
regression of instrument response versus the standard concentration. 
The correlation coefficient (r) for each target analyte and surrogate 
must be greater than or equal to 0.99S. For linear models, Target 
reports,-2. This is calculated by either calculating r and squaring the 
result or by calculating the coefficient of determination. For a linear 
calibration, the equation for either is the same. The value for ,-2 must 
greater than or equal to 0.990. 

Option 2 (Section 7.S.3 of method 8000 - Rev. 2, 12/96), is a non
linear calibration model not to exceed a third order (seven 
calibration points required) polynomial. The lab would use a 
quadratic model or second order polynomial. The use of a quadratic 
model requires six calibration points. In order for the quadratic model 
to be acceptable, the coefficient of determination must be greater 
than or equal to 0.99. 

Internal standard (IS) responses and retention times in all standards 
must be evaluated immediately after data acquisition; if the RT for 
any IS changes by more than O.SO minutes from the latest daily 
calibration standard, corrections must be made to the 
chromatographic system. If the extracted ion current profile (EICP) 
area for any IS changes by more than a factor of two (-SO% to 
+ 100%), corrective action must be performed. 

Each GC/MS system must be calibrated following system corrective 
action, including ion source cleaning or repair and column removal or 
replacement. 
If time remains in the clock after meeting the initial calibration 
acceptance criteria, samples may be analyzed. The calibration must 
be verified each twelve hour time period (time period starts from the 
moment of the DFTPP injection) for Method 8270. The 88TDOSO in 
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the curve may be used as the calibration verification standard as long 
as it meets the calibration verification acceptance criteria. All sample 
results must be quantitated using the initial calibration response 
factors. 

7.5.2.2 Immediately following calibration an Independent Calibration 
Verification Standard must be analyzed. For clients requiring DOD 
criteria, all project analytes must be within +/- 20% of true value. 

7.5.2.3 Retention Time Windows 

Retention time windows are set at the midpoint standard of the 
calibration curve, following every ICAl. When a CV is analyzed (and 
not an ICAl), the retention time windows of the daily CV must be 
within 30 seconds of the midpoint calibration standard of the most 
recent ICAL. The samples analyzed following the daily CV must have 
retention times within 30 seconds of those for the daily CV. Each 
successive daily CV must be compared to the most recent ICAl 
midpoint standard. 

7.5.3 Continuing Calibration 

A calibration verification check standard must be performed once every 
twelve hours immediately following analysis of the tuning compound DFTPP. 
This check contains all target compounds and surrogates at a concentration 
of 50 ng/ul. 
After quantitation of the 50 ng/ul continuing calibration check, response 
factors must be calculated and compared to the average response factors in 
the initial calibration. The Target program calculates the calibration check 
response factors and compares them to the average RFs in the calibration 
curve by calculating percent differences. The method 8270 ecc's must 
have a % difference of +/- 20%D in order to be considered in criteria. The 
method 8270 SPCC's must meet a minimum RRF criterion of 0.050 in order 
to be considered in criteria. These conditions must be met before method 
blank and/or sample analysis can begin. For clients requiring DOD criteria, all 
project analytes and surrogates must be within +/- 20%. 

The area for the internal standards in the calibration verification must be 
within a factor of two (-50% to 100%) from the mid-point standard of the most 
recent initial calibration. This is listed in the ISTD monitor report. 
If the calibration verification does not meet criteria, corrective action must be 
taken. Depending on the situation, corrective action may be as follows: 

Re-analyze the 50 ng/ul continuing calibration check. 

Change the septum; clean the injection port; install a clean, silanized 
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quartz liner; cut off a small portion (1" to 3") of the front end of the 
capillary column (this is usually performed when acid RFs are low 
and/or chromatography is poor). 

Analyze a new initial calibration curve. 

The last option, the generation of a new initial calibration curve, is usually 
chosen when percent difference are >30%. In these instances, there is little 
or no chance of a continuing calibration reanalysis meeting criteria. If there is 
any doubt concerning which corrective action to undertake, consult the 
Department Manager or a senior chemist within the group. 

If the calibration verification does meet the criteria specified above then 
analysis may proceed using initial calibration response factors. 

7.6 SAMPLE ANALYSIS 

Sample extracts may be analyzed only after the GC/MS system has met tuning 
criteria, initial calibration and continuing calibration requirements. Ensure that the 
same instrument conditions are being used for tuning, calibration and sample 
analysis 
by reviewing the GC parameters using the "Edit entire method" option under the 
Method menu in MSTOP. Note that you can not edit a method if the instrument is 
running. 

Extracts are stored in the refrigerator in the organics extraction laboratory at 4°C 
±2°C. Remove them from the refrigerator and place them in the GC/MS laboratory 
semivolatile hood when ready for analysis. 

Prepare a 1.8 mL clear glass vial (crimp top) with a disposable insert (350 uL). Add 
100 uL of sample extract and 1.0 uL of the 4000 ng/uL IS stock to the vial and then 
cap. This gives a 40 ng/uL final concentration for the internal standard compounds. 
The samples are topped with Teflon lined crimp top caps. 

7.7 FINAL DATA PACKAGE 

7.7.1 Initial Data Review (lOR) 

The initial data review is accomplished by the analyst who analyzed the 
samples and is a review of sufficient quality and detail to provide a list of 
samples that need to be reanalyzed or diluted and reanalyzed. The initial data 
review is performed on the detailed quantitation reports of the analyzed 
sample. This data review examines criteria that directly impact whether or not 
the sample needs to be reanalyzed: 

• Surrogate Recoveries 
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• Internal Standard Area Stability 
• Method Blank Acceptance 
• Chromatography 
• Target Compound Detection/Quantitation/Review for false positives 
• Laboratory Control Sample Recoveries 
• Matrix Spike/Matrix Spike Duplicate Recoveries 

The analyst must evaluate all data using the QA Acceptance Criteria table 
found within this SOP (Table 1). This table gives acceptance criteria and 
corrective actions for criteria that are not met. In addition to evaluating QC 
elements, the chromatography and quantitation of target analytes must be 
reviewed. During this review, the analyst checks the integration of each 
individual peak. The hardcopy has false positives crossed out so they can be 
reviewed for appropriateness by the Department Manager. 

7.7.2 Chromatography 

The chromatography should be examined for the presence or absence of any 
ghost peaks and can also be used as an indication of whether or not matrix 
interferences might be affecting surrogate recoveries and/or Istd area 
recoveries. Whether or not the chromatography is acceptable is a judgment 
call on the part of the analyst and should be used in conjunction with other 
monitored QC (e.g. surrogate recoveries) to determine the necessity of 
reanalyzing. 

Manual integrations are to be performed when chromatographic conditions 
preclude the computer algorithm from correctly integrating the peak of 
concern. In no instance shall a manual integration be performed solely to 
bring a peak within criteria. 

Each peak of concern is examined by the primary analyst to ensure that the 
peak was integrated properly by the computer algorithm. Should a manual 
integration be necessary (for instance, due to a split peak, peak tailing, or 
incomplete resolution of isomeric pairs), an U m" qualifier will automatically 
be printed on the quantitation report summary. All manual integrations are 
initialed, dated and given a code which describes the reason for the manual 
integration. 

This manual integration package must then be submitted to the Department 
Manager or his/her designee, who will review each manual integration. 
For specific procedures on how to manually integrate, refer to Katahdin 
SOP QA-812, uManuallntegration", current revision. 

7.7.3 Target Compound Detection/Quantitation 
The semivolatile 10 files have been set up to err on the side of false positives; 
that is, to identify and quantitate peaks as target compounds that may not 
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necessarily be valid hits. It is the responsibility of the GC/MS analyst to use 
his/her technical judgment to determine if the identification of a target 
compound is correct or not. 

If any target concentration exceeds the upper limit, a dilution must be made 
and analyzed. The dilution chosen should keep the concentration of the 
largest target compound hit in the upper half of the initial calibration range. 
LCS and MS/MSD samples need not be diluted to get spiked analytes within 
the calibration range. 

The requirements for qualitative verification by comparison of mass spectra 
are as follows: 

• All ions present in the standard mass spectra at a relative intensity> 
10% must be present in the sample spectrum. 

• The relative intensities of primary and secondary ions must agree 
within ±20% between the standard and sample spectra. 

• Ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be considered and accounted for by the 
analyst. 

If a compound cannot be verified by all three criteria above, but, in the 
technical judgment of the mass spectral interpretation specialist, the 
identification is correct, then the laboratory shall report that compound on the 
Form 1 as a valid hit. 

The GC/MS laboratory initial data review must be completed within twelve 
hours of batch completion; in the majority of instances, the initial review 
should be accomplished at the beginning of a work shift for the previous set 
of analyses. 

7.7.3.1 Tentatively Identified Compounds (TIC) 

TIC's may be requested by certain clients for samples. Refer current 
Katahdin to SOP CA-207 "GC/MS Library Search and Quantitation. 

7.7.4 Reporting 

After the chromatograms have been reviewed and any target analytes have 
been quantitated using Target, the necessary files are brought into 
QuickForms. Depending on the QC label requested by the client, a Report 
of Analysis (ROA) and additional reports, such as LCS forms and 
chronology forms, are generated. The package is assembled to include the 
necessary forms and raw data. The data package is reviewed by the 
primary analyst and then forwarded to the secondary reviewer. The 
secondary reviewer validates the data and checks the package for any 
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errors. When completed, the package is sent to the department manager 
for final review. A complete review checklist is provided with each package. 
The final data package from the Organics department is then processed by 
the Data Management department. 

7.8 Injection Port Liner Cleaning And Silanizing Procedure 

7.8.1 Remove the rubber o-ring from the liner and place the liner in a large 
Erlenmeyer flask. 

7.8.2 In the hood, pour nitric acid into the flask until the liner is covered. Place the 
flask on a hotplate and boil for 2-3 hours. 

7.8.3 Let cool; drain nitric acid and thoroughly flush the liner with water. 

7.8.4 Bake briefly in the muffle oven until liner is dry and cool to room temperature. 

7.8.5 Place the liner in a beaker, fill with Sylon and let it soak for at least two hours. 

7.8.6 Take out the liner and rinse it thoroughly with toluene. 

7.8.7 Rinse the liner thoroughly with purge and trap grade methanol. 
7.8.8 Bake the liner in the muffle oven for a minimum of three hours. 

7.9 Instrument Maintenance 

Instrument preventative maintenance is performed on a semi-annual basis by 
GC/MS chemists. This maintenance includes a thorough inspection and cleaning of 
all parts, including changing rough and turbopump oils. GC/MS analysts perform 
other maintenance on an as-needed basis. Typically, routine maintenance involves 
clipping off the front end of the DB-5MS column, replacing the injection port septum, 
and installing a freshly silanized quartz liner after sample analysis. 

All maintenance must be documented in the instrument-specific maintenance log, 
whether it is routine or not. The Department Manager must authorize any 
maintenance over and above a routine source cleaning. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 and to details in this section for a summary of QC requirements, 
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for 
analysts. The criteria does not cover all possible situations. If any of the QC 
requirements are outside the recovery ranges listed in this section or in Table 1, all 
associated samples must be evaluated against all the QC. In some cases data may be 
reported, but may be reanalyzed in other cases. Making new reagents and standards may 
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be necessary if the standardization is suspect. The corrective actions listed in this section 
and in Table 1 may rely on analyst experience to make sound scientific judgements. 
These decisions are based on holding time considerations, client and project specific Data 
Quality Objectives and on review of chromatograms. The supervisor, Operations 
Manager, and/or Quality Assurance Officer may be consulted to evaluate data. Some 
samples may not be able to be reanalyzed within hold time. In these cases "qualified" 
data with narration may be advisable after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not 
be sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out 
in a project specific Quality Assurance Project Plan (QAPP) or in a program specific 
Quality Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective 
actions may be different than those specified in this SOP. In these cases the appropriate 
information will be communicated to the Department Manager and/or senior chemists 
before initiation of the analyses so that specific product codes can be produced for the 
project. In addition, the work order notes for each project will describe the specific QAPP 
or QSM to be followed. 

8.1 Method Blank Criteria 

A method blank is defined as a volume of a clean reference material (laboratory 
reagent grade water for water samples, baked organic-free sand for soil/sediment 
matrices) that is carried through the entire analytical procedure. One method blank 
must be extracted with each group of samples of a similar matrix and must be 
analyzed on the GC/MS system that was used to analyze the samples. 

An acceptable method blank must contain less than or equal to the PQL of any 
target compound. For clients requiring DOD criteria, no analytes detected at > % 
PQL and> 1/10 the amount measured in any sample or 1/10 the regulatory limit. 

If the method blank exceeds these contamination levels, the analytical system is 
considered out of control and corrective action must be taken before sample 
analysis. 

Reanalysis of the blank is the first step of the corrective action; if that does not solve 
the problem, a Katahdin Corrective Action Report (CAR) will be initiated. 

Corrective action will be specified after consultation including the Department 
Manager, Operations Manager, and QA Officer. 

8.2 Surrogate Recoveries 

There are six surrogates, which can be divided as follows: 

• BIN - Nitrobenzene-d5, 2-Fluorobiphenyl and Terphenyl-d14 
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• Acid - Phenol-d5, 2-Fluorophenol and 2,4,6-Tribromophenol 

The surrogates have laboratory derived statistical limits that are updated on an 
annual basis and are available in the QA office. For clients requiring DOD criteria, 
use acceptance limits specified by DOD or use in-house limits where none are 
specified. 

If specifications are not met, the sample (or blank) should be reanalyzed. If 
specifications are met in the reanalysis, this reanalysis should only be submitted. If 
surrogate specifications are not met in the sample or method blank reanalysis, a 
Corrective Action Report (CAR) should be initiated. Corrective action will be 
specified after consultation including the Department Manager and Operations 
Manager. 

For further information regarding the acceptance of surrogate recoveries, consult the 
Department Manager. 

8.3 Internal Standard Responses 

Internal standard responses and retention times (RT) in all samples and blanks must 
be evaluated as part of the technical data review. The method files have been set up 
to only detect compounds that fall within a set RT window. For Method 8270 
analysis, if the extracted ion current profile (EICP) area for any internal standard 
changes by more than a factor of two (-50% to + 100%) as compared to the daily 
continuing calibration standard, reanalysis must occur. If the reanalysis meets 
criteria, only the in-criteria run should be reported. If the reanalysis is still out-of
criteria, both analyses should be included in the sample package set. 

MS/MSD samples that do not meet the EICP area criteria above do not have to be 
reanalyzed. 

8.4 Laboratory Control Sample (LCS) 

An LCS must be performed for each group of samples of a similar matrix, for the 
following, whichever is more frequent: 

Every 20 samples of a similar matrix or similar concentration, or 
Every batch of samples extracted. 

Statistical limits are compiled annually for LCS recoveries (archived in QA office). 
Statistical limits are only calculated when at least 20 usable data points are obtained 
for any given compound. If insufficient data points are available, nominal limits are 
set by the Department Manager, Laboratory Operations Manager and Quality 
Assurance Officer. Refer to Katahdin SOP QA-808, "Generation and 
Implementation of Statistical QC Limits and/or Control Charts", current revision. 
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The use of statistical limits versus nominal limits is dependent on the client and 
project. This information is communicated to the Department Manager through the 
Katahdin project manager. It is standard practice to use statistical limits for reporting 
purposes and to evaluate any QC criteria exceedances. However, nominal limits of 
60-140% or 70-130% may be used for some projects or states (i.e. South Carolina). 
For clients requiring DOD criteria, use acceptance limits specified by DOD or use in
house limits where none are specified. 

The LCS recoveries for all analytes are evaluated. All of the compounds of interest 
must fall within the established statistical limits with the following sporadic 
exceedance allowances. 

Number of Number of 
Analytes Allowable Exceedances 

> 90 5 
71 - 90 4 
51-70 3 
31 - 50 2 
11 - 30 1 

<11 0 

If less than the number of allowable exceedances fail the statistical limits, no 
corrective action is needed. If greater than the number of allowable exceedances fail 
the statistical limits, corrective action may be taken. Corrective actions may vary 
with each situation. However, in the case where the failures are high and the 
samples are non-detect for those compounds, then no corrective action is required. 
Otherwise, corrective action may involve reanalysis or recalibration. The specific 
corrective actions taken will rely on analyst experience to make sound scientific 
judgments while considering client objectives, other quality control indicators and/or 
the ability to reanalyze a sample within holding time. 

Please note that for compounds with only nominal limits (i.e. insufficient data points 
were available to generate statistical limits), no corrective action is required for out
of-criteria recoveries until enough data points are established to generate statistical 
limits. 

8.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Criteria 

Matrix Spike and Matrix Spike Duplicates must be extracted and analyzed for each 
group of up to 20 samples of a similar matrix or similar concentration. In the event 
insufficient sample volume is available an LCS/LCS Duplicate is extracted and 
analyzed in place of the MS/MSD. 

Statistical limits are compiled annually for MS/MSD recoveries for a short list of the 
spiked compounds. Nominal limits of 60-140% are used for all other compounds. 
Generally, corrective action is only taken for the short list of the spiked compounds. 
The specific corrective actions will rely on analyst experience to make sound 
scientific judgments while considering client objectives, other quality control 
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indicators and/or the ability to reanalyze a sample within holding time. For clients 
requiring DOD criteria, use acceptance limits specified by DOD or use in-house limits 
where none are specified. 

8.6 QC Requirements 

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and 
corrective actions. Table 1 criteria are intended to be guidelines for analysts. The 
table does not over all possible situations. If any of the QC requirements are 
outside the recovery ranges listed in Table 1, all associated samples must be 
evaluated against all of the QC. In some cases data may be reported, but may be 
reanalyzed in other cases. Making new reagents and standards may be necessary if 
the standardization is suspect. The corrective actions listed in Table 1 may rely on 
analyst experience to make sound scientific judgments. These decisions aie 
based on holding time considerations, client and project specific Data Quality 
Objectives and on review of chromatograms. The Department Manager, Operations 
Manager, and/or Quality Assurance Officer may be consulted to evaluate data. 
Samples may not be able to be reanalyzed within hold time. In these cases 
"qualified" data with narration may be advisable after consultation with the client. 

9.0 METHOD PERFORMANCE 

The method detection limit (MDL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Organic 
Department Manager and with the QAO. Refer to the current revision of Katahdin SOP 
QA-806, Method Detection Limit, Instrument Detection Limit and Reporting Limit Studies 
and Verifications, for procedures on determining the MDL. 

Refer to the current revision of Method 8270 for other method performance parameters 
and requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

"Test Methods for Evaluating Solid Wastes: Physical/Chemical Methods." SW-846, 2nd 
edition, 1982 (revised 1984), 3rd edition, 1986, and Updates I, II, IIA, III, lilA, and IIIB 
1996, 1998 & 2004, Office of Solid Waste and Emergency Response, U.S. EPA, Method 
8270C, current revision. 

Katahdin SOP CA-101, Equipment Maintenance, current revision. 

Department of Defense Quality Systems Manual for Environmental Laboratories (DoD 
QSM), Version 4.1,04/22/09. 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, June 
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TABLE 1 

QC REQUIREMENTS 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 
Check of mass Prior to initial Refer to the criteria listed in Retune instrument, and verify 
spectral ion calibration and Section 7.4 
intensities using calibration verification 
DFTPP 
Six-point initial Initial calibration SPCCs average RF ~0.05; Repeat calibration if criterion is not 
calibration for prior to sample RSD :::30 for RFs of the CCCs; met 
all analytes analysis Average %RSD < 15% for all 

compounds. Refer to section 
7.5.2.1 also. 

Independent Once after Initial ± 20 % D 1 ) Reanalyze standard 
calibration verification calibration 2) Reprep standard 

3) Reprep standard from fresh 
stock. 

Continuing calibration Once per each 12 CCCs < 20%D; SPCCs RF Repeat initial calibration and 
verification hours, prior to sample ~0.05 reanalyze all samples analyzed 

analysis since the last successful calibration 
verification 

ISs Immediately after or Retention time i:..30 seconds; Inspect mass spectrometer or GC 
during data EICP area within -50% to for malfunctions; mandatory 
acquisition of + 100% of last calibration reanalysis of samples analyzed 
calibration check verification (12 hours) for each while system was malfunctioning 
standard IS 

Demonstration of Once per analyst All recoveries within method Recalculate results; locate and fix 
ability to generate and annually there OC acceptance limits. problem; reextract/reanalyze P&A 
acceptable accuracy after. study for those analytes that did not 
and precision meet criteria 

Method blank One per prep batch No analytes detected> POL (1) Investigate source of 
contamination 
(2) Evaluate the samples and 
associated OC: i.e.lf the blank 
results are above the POL, report 
samples that are <PQL or > 10X 
the blank result. Reprep a blank 
and the remaining samples. 
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TABLE 1, (cont.) 

QC REQUIREMENTS 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 
lCS for all analytes One lCS per prep Statistically derived from lab (1) Evaluate the samples and 

batch data or nominal limits associated QC: i.e.lf an MS/MSD 
depending on the project. was performed and acceptable, 
Refer to QA records for narrate. If an lCS/lCSD was 
statistical limits. Nominal performed and only one Was 
limits are used as default unacceptabl~, narrate. If the 
limits. See also section 8.4 of surrogate recoveries in the lCS 
this SOP for more information are low but are acceptable in the 
on allowable exceedances. blank and samples, narrate. If the 

LCS rec. is high but the sample 
results are <PQl, narrate. 
Otherwise, reprep a blank and the 
remaininq samples. 

Surrogate spike Every sample, current statistical limits (1) Check chromatogram for 
control, standard, interference; if found, flag data 
and method blank (2) If not found, check instrument 

performance; if problem is found, 
correct and reanalyze 
(3) If still out reextract and analyze 
sample 
(4) If reanalysis is out, f1aQ data 

MS/MSD One MS/MSD per Statistically derived from lab (1) Evaluate the samples and 
every 20 samples data or nominal limits associated QC: i.e. If the lCS 

depending on the project. results are acceptable, narrate. 
Refer to QA records for (2) If both the lCS and MS/MSD 
statistical limits and section 8.5 are unacceptable reprep the 
of this SOP. samples and QC. 

MDl study Refer to KAS SOP QA-806, "Method Detection Limit, Instrument Detection Limit and 
Reporting Limit Studies and Verifications", current revision. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

Topic Katahdin SOP CA-204-11 Method 8270, current revision 

Apparatus/Materials none 

Reagents none 

Sample preservation/ none 
handling 

Procedures none 

OC - Spikes none 

OC - LCS none 

OC - Accuracy/Precision none 

OC - MOL POL - Practical Ouantitation Level - three EOL - Estimated Ouantitation Level - five 
to ten times the MOL. to ten times the MOL 
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TABLE 3 

Analyte Quantitation and Internal Standards 

Internal Standard: 1,4-dichlorobenzene-d4 

Target and Surrogates: 

Pyridine 
N-Nitrosodimethylamine (not on TCl list) 
Aniline (not on TCl list) 
Phenol 
Bis (2-chloroethyl) ether 
2-Chlorophenol 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol (not on PP list) 
2-Methylphenol (not on PP list) 
2,2'-oxybis(1-chloropropane) (also known as 
Bis (2-Chloroisopropyl) ether) 

4-Methylphenol (not on PP list) 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Ethyl methanesulfonate (8270 C) 
Methyl methanesulfonate (8270 C) 
2-Picoline (8270 C) 
N-Nitrosomethylethylamine (Appendix IX) 
N-Nitrosodiethylamine (Appendix IX) 
N-Nitrosopyrrolidine (Appendix IX) 
N-Nitrosomorpholine (Appendix IX) 
2-Fluorophenol (surrogate) 
Phenol-d6 (surrogate) 

Internal Standard: Naphthalene-d8 

Target and Surrogates: 

Nitrobenzene 
Isophorone 
2-Nitrophenol 
2A-Dimethylphenol 
Acetophenone (8270 C) 
Benzoic acid (not on PP list) 
Bis (2-chloroethoxy) methane 
2A-Dichlorophenol 

2,6-Dichlorophenol (8270 C) 
1,2,4-Trichlorobenzene 
a, a-Dimethyl-phenethylamine (8270 C) 
Naphthalene 
4-Chloroaniline (not on PP list) 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
N-Nitrosodi-n-butylamine (8270 C) 
N-Nitrosopiperidine (8270 C) 
o-toluidine (Appendix IX) 
0,0, o-Triethylphosphorothioate (Appendix IX) 
Hexachloropropene (Appendix IX) 
Isosafrole (Appendix IX) 
Nitrobenzene-d5 (surrogate) 

Internal Standard: Acenaphthene-d10 

Target and Surrogates: 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol (not on PP list) 
1-Chloronaphthalene (8270 C) 
2-Chloronaphthalene 
2-Nitroaniline (not on PP list) 
Dimethyl phthalate 
Acenaphthylene 
3-Nitroaniline (not on PP list) 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran (not on PP list) 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenylphenyl ether 
Fluorene 
4-Nitroaniline (not on PP list) 
1-Naphthylamine (8270 C) 
2-Naphthylamine (8270 C) 
Pentachlorobenzene (8270 C) 
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TABLE 3 (cont.) 

Analyte Quantitation and Internal Standards 

1, 2, 4, 5-Tetrachlorobenzene (8270 C) 
2, 3,4, 6-Tetrachlorophenol (8270 C) 
p-Phenylenediamene (Appendix IX) 
Safrole (Appendix IX) 
1 A-Naphthoquinone (Appendix IX) 
Thionazine (Appendix IX) 
5-Nitro-o-toluidine (Appendix IX) 
1 ,2-Diphenylhydrazine (not on TCl list) 
2-Fluorobiphenyl (surrogate) 
2A,6-Tribromophenol (surrogate) 

Internal Standard: Phenanthrene-d10 

Target and Surrogates: 

4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
Diphenylamine (8270 C) 
4-Bromophenylphenyl ether 
Phenacetin (8270 C) 
Hexachlorobenzene 
4-Aminobiphenyl (8270 C) 
Pentachlorophenol 
Pentachloronitrobenzene (8270 C) 
Pronamide (8270 C) 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Carbazole (8270 B) 
Fluoranthene 
Sym-Trinitrobenzene (Appendix IX) 
Diallate (Appendix IX) 
4-Nitroquinoline-1-oxide (Appendix IX) 
Methapyrilene (Appendix IX) 
Isodrin (Appendix IX) 
Dinoseb (Appendix IX) 

Internal Standard: Chrysene-d12 

Target and Surrogates: 

Benzidine (not on TCl list) 
Pyrene 
Butylbenzyl phthalate 
3,3'-Dichlorobenzidine 
p-Dimethylaminoazobenzene (8270 C) 
Benzo (a) Anthracene 
Bis (2-ethylhexyl) phthalate 
Chrysene 
3-Methylcholanthrene (8270 C) 
Aramite (Appendix IX) 
Chlorobenzilate (Appendix IX) 
3,3'-Dimethylbenzidine (Appendix IX) 
2-Acetylaminofluorene (Appendix IX) 
T erphenyl-d 14 (surrogate) 

Internal Standard: Perylene-d 12 

Target and Surrogates: 

Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno (1 ,2,3-cd) pyrene 
Dibenz (a, h) anthracene 
Dibenz (a, j) acridine (8270 C) 
Benzo (ghi) perylene 
7, 12-Dimethylbenz (a) anthracene (8270 C) 
Hexachlorophene (Appendix IX) 
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TABLE 4 

PROCEDURE CONDENSATION 

12 hours from injection of 50ng DFTPP. 

Calibration Curve Criteria 

<30% RSD for CCCS 
minimum RF criteria for SPCCs 

<15% RSD average for all analytes in calibration standard 

Continuing Calibration Check Criteria 

<20% D for CCCS 
minimum RF criteria for SPCCs 

Additional QC 

LCS every extraction batch 
MS/MSD every 20 samples 
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TABLE 5 

CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 

COMPOUND PRIMARY SECONDARY 
ION ION(S) 

2-Picoline 93 66,92 
Aniline 93 66,65 
N-Nitrosodimethylamine 42 74,43 
Phenol 94 65,66 
Bis(2-Chloroethyl)ether 93 63,95 
2-Chlorophenol 128 64,130 
1,3-Dichlorobenzene 146 148,111 
1 A-Dichlorobenzene 146 148,111 
1,2-Dichlorobenzene 146 148,111 
N-Nitrosomethylethylamine 88 42,43,56 
Benzyl alcohol 108 77,79 
2-Methylphenol 107 108,77,79,90 
Bis(2-Chloroisopropyl)ether 45 77,121 
4-Methylphenol 107 108,77,79,90 
N-Nitroso-di-n-propylamine 70 42,101,130 
Hexachloroethane 117 201,199 
Nitrobenzene 77 123,65 
Isophorone 82 95,138 
2-Nitrophenol 139 65,109 
2,4-Dimethylphenol 122 121,107 
Benzoic acid 122 105,77 
Bis(2-chloroethoxy)methane 93 95,123 
2,4-Dichlorophenol 162 164,98 
1,2,4-Trichlorobenzene 180 182,145 
Naphthalene 128 129,127 
4-Chloroaniline 127 129,65,92 
Hexachlorobutadiene 225 223,227 
4-Chloro-3-methylphenol 107 144,142 
2-Methylnaphthalene 142 141 
Hexachlorocyclopentadiene 237 235,272 
2,4,6-T richlorophenol 196 198,200 
2,4,5-T richlorophenol 196 198,97,132,99 
2-Chloronaphthalene 162 164,127 
2-Nitroaniline 65 92,138 
Dimethyl phthalate 163 194,164 
Acenaphthylene 152 151,153 
3-Nitroaniline 138 108,92 
Acenaphthene 153 152,154 
2,4-Dinitrophenol 184 63,154 
4-Nitrophenol 109 139,65 
Dibenzofuran 168 139 
2,4-Dinitrotoluene 165 63,89 
2,6-Dinitrotoluene 165 89,63 
Diethyl phthalate 149 177,150 
4-Chlorophenylphenylether 204 206,141 
Fluorene 166 165,167 
4-Nitroaniline 138 92,108,65,80,39 
4,6-Dinitro-2-methylphenol 198 105,51 
N-Nitrosodiphenylamine 169 168,167 
4-Bromophenylphenylether 248 250,141 
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TABLE 5 (cant.) 

CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 

COMPOUND PRIMARY SECONDARY 
ION ION(S) 

Hexachlorobenzene 284 142,249 
1,2-Diphenylhydrazine 184 77,92 
Pentachlorophenol 266 264,268 
Phenanthrene 178 179,176 
Di-n-butyl phthalate 149 150,104 
Carbazole 167 166,139 
Fluoranthene 202 101,203 
Benzidine 184 92,185 
Pyrene 202 200,203 
Butylbenzylphthalate 149 91,206 
3,3-Dichlorobenzidine 252 254,126 
Benzo(a )anthracene 228 229,226 
Bis(2-ethylhexyl)phthalate 149 167,279 
Chrysene 228 229,226 
Di-n-octyl phthalate 149 167,43 
Benzo(b )fluoranthene 252 253,125 
Benzo(k)fluoranthene 252 253,125 
Benzo(a)pyrene 252 253,125 
Indeno(1,2,3-cd)pyrene 276 138,277 
Dibenz(ah )anthracene 278 139,279 
Benzo(ghi)perylene 276 138,277 
N-Nitrosodiethylamine 102 42,57,44,56 
N-Nitrosopyrrolidine 100 41,42,68,69 
N-Nitrosomorpholine 56 116,86 
Acetophenone 105 71,51,120 
2,6-Dichlorophenol 162 63,98 
a,a-Dimethylphenethylamine 58 91,65,134,42 
N-Nitrosodi-n-butylamine 84 57,41,116,158 
N-Nilrosopiperidine 114 42,55,56,41 
a-toluidine 106 107,77,51,79 
0,0,0-T riethylphosphorolhioale 198 121,97,65 
Hexachloropropene 213 211,215,117,106,141 
Isosafrole 162 131,104,77,51 
1-Chloronaphthalene 162 127,164 
1-Naphthylamine 143 115,89,63 
2-Naphlhylamine 143 115,116 
Pentachlorobenzene 250 252,108,248,215,254 
1,2,4,5-Tetrachlorobenzene 216 214,179,108,143,218 
2,3,4,6-T etrachlorophenol 232 131,230,166,234,168 
p-Phenylenediamene 108 80,53,54,52 
Safrole 162 104,77,103,135 
1,4-Naphthquinone 158 104,102,76,50,130 
Thionazine 107 96,97,143,79,68 
5-Nitro-o-toluidine 152 77,79,106,94 
4-Aminobiphenyl 169 168,170,115 
Diphenylamine 169 168,167 
Penlachloronitrobenzene 237 142,214,249,295,265 
Phenacetin 108 180,179,109,137,80 
Pronamide 173 175,145,109,147 
sym-Trinilrobenzene 75 213,120 
Dinoseb 211 163,240 
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TABLE 5 (cont.) 

CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 

COMPOUND PRIMARY SECONDARY 
ION ION(S) 

Diallate 86 234,43,70 
4-Nitroquinoline-1-oxide 174 101,128,75,116 
Methapyrilene 97 50,191,71 
Isodrin 193 66,195,263,265,147 
p-Dimethylaminoazobenzene 225 120,77,105,148,42 
7, 12-Dimethylbenz(a )anthracene 256 241,239,120 
3-Methylcholanthrene 268 252,253,126,134,113 
Aramite 185 191,319,334,197,321 
Chlorobenzilate 251 139,253,111,141 
3,3' -Dimethyl benzidine 212 106,196,180 
2-Acetylaminofluorene 181 180,223,152 
Dibenz(a,j)acridine 279 280,277,250 
Hexachlorophene 196 198,209,21,406,408 
Phenol-d6 (surrogate) 99 42,71 
2-Fluorophenol (surrogate) 112 64 
2,4,6-T ribromophenol (surrogate) 330 332,141 
Nitrobenzene-d5 (surrogate) 82 128,54 
2-Fluorobiphenyl (surrogate) 172 171 
Terphenyl-d14 (surrogate) 244 122,212 
1,4-Dichlorobenzene-d4 (istd.) 152 115,150 
Naphthalene-d8 (istd.) 136 68 
Acenaphthene-d 1 ° (istd.) 164 162,160 
Phenanthrene-d10 (istd.) 188 94,80 
Chrysene-d 12 (istd.) 240 120,236 
Perylene-d12 (istd.) 264 260,265 

Primary ions must not be changed except in unusual instances where interference occurs with a co-eluting non-target 
analyte. In this case, a secondary ion may be used for quantitation with the following rules: 

(1) The corresponding standard(s) (initial calibration curve and continuing calibration standard) must be re
quantitated with the secondary ion. 

(2) Approval must be obtained from the Department Manager or the laboratory Operations Manager. 

The quantitation ion must then be changed back to the one specified in Table 3 after quantitation of the samples(s). 

Secondary ions are recommended only and may be changed depending upon instrument conditions (sensitivity, etc.). 
However, it is Katahdin policy that a minimum of 2 ions (primary and one secondary) be used for all GC/MS analyses. 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures used by Katahdin Analytical 
Services, Inc. technical personnel to extract solid matrix samples for volatile organics per 
EPA Method 1311, TCLP, using Zero Headspace apparatus. 

1.1 Definitions 

TCLP EXTRACTION BATCH: 20 or fewer samples, which are prepared together 
with the same method. 

TCLP BLANK: An artificial sample designed to determine if method analytes or other 
interferences are present in the laboratory environment, the reagents, or the 
apparatus. Baked organic-free sand is used as a blank matrix. The same extraction 
fluid used for the samples is used for the associated TCLP blank. The blank is taken 
through the appropriate steps of the process. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities 
of stock solutions of all TCLP compounds are added to a sample matrix and a 
sample matrix duplicate after filtration of the TCLP extracts and prior to sample 
analysis. Percent recoveries are calculated for each of the analytes detected. The 
relative percent difference between the samples is calculated and used to assess 
analytical precision. The purpose of the matrix spike is to monitor the performance 
of the analytical methods used. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the Toxicity Characteristic Leaching Procedure by EPA Method 1311. Each analyst 
must demonstrate and document their ability to generate acceptable results with this 
method. Refer to Katahdin SOP QA-805, current revision, "Personnel Training & 
Documentation of Capability". 

It is the responsibility of all Katahdin technical personnel involved in the TCLP 
Method 1311 to read and understand this SOP, to adhere to the procedures 
outlined, and to properly document their data in the appropriate lab notebook. Any 
deviations from the test or irregularities with the samples should also be recorded in 
the lab notebook and reported to the Supervisor or designated qualified data reviewer 
responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
indicate periodic review of the associated logbooks. 
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1.3 Safety 

When expressing the initial liquid from the waste to determine the percent solids, or 
when filtering the final TCLP extract from the ZHE after agitation, it is advisable to 
place the ZHE behind an explosion proof shield and to place the preweighed gas tight 
syringe on the liquid inlet/outlet valve without the plunger in the syringe. If the plunger 
is left in the syringe and the piston in the ZHE moves suddenly during pressurization, 
the plunger can become a dangerous projectile and/or the syringe could explode. 
Pressurize the ZHE slowly; if the pressure increases too much without the internal 
piston moving, carefully tap the outside of the ZHE to initiate movement. Do not 
exceed 20 psi if the piston does not move. In this event, vent the bottom flange and 
restart pressurization procedure. Too much pressure and a sudden release of the 
piston will force the liquid through the glass filter too fast, possibly rupturing the glass 
filter and/or blowing the syringe from the liquid inlet/outlet valve. 

Always wear gloves, safety glasses and lab coat when handling the ZHE, sample or 
extract. 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical safety 
procedures and the Katahdin Hazardous Waste Plan and follow appropriate 
procedures such as: wearing safety glasses and gloves when working with chemicals 
or near an instrument; not taking food or drink into the laboratory; each analyst should 
know the location of a respirator and be trained on how to use it properly and should 
know the location and use of all safety equipment. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Plan for further details on pollution prevention 
techniques. 

Waste accumulated from the ZHE vessel is classified as organic soil waste stream 
"I," which consists of leftover solids and used Borosilicate filters. The satellite for 
organic soil waste stream "I" is located inside the fume hood in the Volatile Organics 
Laboratory (room 111). 
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Wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Hazardous Waste Plan and Safety Manual and SOP 
SD-903, "Sample Disposal," current revision. Expired standards are lab packed, 
placed in the Katahdin hazardous waste storage area, and disposed of in 
accordance with this SOP. 

2.0 SUMMARY OF METHOD (taken from Method 1311) 

For wastes containing greater than or equal to O.S% solids, the liquid, if any, is separated 
from the solid phase and stored for later analysis. The particle size of the solid phase is 
reduced, if necessary. The solid phase is extracted with an amount of extraction fluid 
equal to 20 times the weight of the solid phase. The extraction fluid employed is a function 
of the alkalinity of the solid phase of the waste. Following extraction, the liquid extract is 
separated from the solid phase by filtration through a 0.6 to 0.8 11m glass fiber filter. 

For liquid wastes (Le., those containing less than O.S% dry solid material), the waste, after 
filtration through a 0.6 to 0.8 11m glass fiber filter, is defined as the TCLP extract. If 
compatible (Le., multiple phases will not form on combination), the initial liquid phase of the 
waste is added to the liquid extract, and these are analyzed together. If incompatible, the 
liquids are analyzed separately and the results are mathematically combined to yield a 
vOlume-weighted average concentration. 

3.0 INTERFERENCES 

Potential interferences that may be encountered during analysis are discussed in the 
individual analytical SOPs. 

4.0 APPARATUS AND MATERIALS 

4.1 The agitation apparatus must be capable of rotating the extraction vessel in an end
over-end fashion at 30±2 revolutions per minute (rpm) - see Figure 3. Each of the 
laboratory's rotary extractors is equipped with a device that displays the actual rotation 
rate in rpm. The rotation rate of each extractor is monitored before each use, and the 
measured rotation rates are recorded in a logbook maintained for that purpose (see 
Figure 2). If the measured rotation rate of an extractor is outside the range 30±2 rpm, 
it must be taken out of service until it can be repaired. (Associated Design and 
Manufacturing Co. or equivalent) 

4.2 ZHE Vessels - The ZHE allows for initial liquid/solid separation, extraction and final 
extract filtration without opening the vessel - see Figure 4. The vessels have an 
internal volume of SOO-600 mL and are equipped to accommodate a 90-110 mm filter. 
(Associated Design and Manufacturing Co. Model 374S-ZHE or equivalent). 
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4.3 Filters - Borosilicate glass fiber containing no binder materials having an effective 
pore size of 0.6 to 0.8 I-lm. (Environmental Express Cat. #FG7590MM, size - 90 mm, 
pore size - 0.7 I-lm, or equivalent). Prefilters must not be used. Glass fiber filters are 
fragile and should be handled with care. 

4.4 pH Meters accurate to ±0.05 units at 25°C. 

4.5 60 mL Gas-tight B-D Syringe - Collection device for initial liquid phase and the final 
extract of the waste when using the ZHE device. 

4.6 ZHE Extraction Fluid Transfer Device - A 500 mL graduated cylinder which is capable 
of transferring the extraction fluid without changing the nature of it. (Associated 
Design and Manufacturing Co. Model #3775 or equivalent) 

4.7 Laboratory Balance accurate to within ±0.1 grams (all weight measurements are to be 
within ±0.1 grams). 

4.8 Beaker or Erlenmeyer flask, glass, 500 mL. 

4.9 Magnetic stirrer. 

4.10 Nitrogen tank complete with gauge as appropriate. 

5.0 REAGENTS 

Reagent grade chemicals shall be used in all tests. Other grades may be used only if it is first 
ascertained that the reagent is of sufficiently high purity to permit its use without lessening the 
accuracy of the determination. The purity of all chemicals must be known or evaluated before 
use to minimize any laboratory contamination. 

5.1 Reagent water - Laboratory grade reagent water containing no interferent. Reagent 
water should be monitored periodically for impurities. 

5.2 Sodium hydroxide (10N), NaOH, made from ACS reagent grade. 

5.3 Glacial acetic acid, CH3CH200H, ACS reagent grade. 

5.4 Extraction fluid 1 - Prepared and documented in Metals Laboratory. Please refer to 
the current revision of Katahdin Analytical Services SOP CA-510 for further 
information. 

NOTE: The extraction fluid should be monitored frequently for impurities. The pH 
must be checked and documented prior to use to ensure that these fluids are made 
up accurately. Documentation of pH meter calibration prior to use is to be maintained 
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in the pH Meter Calibration Logbook (metals prep lab). If impurities are found in the 
extraction fluid or the pH of the fluid is not within 4.93 ± 0.05, the fluid shall be 
discarded and fresh extraction fluid prepared and documented. 

5.5 Analytical standards shall be prepared according to the appropriate analytical method. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

All samples shall be collected in a soil jar using an appropriate sampling plan. 

6.1 Sufficient sample must be collected to support the preliminary determinations and to 
provide an extract volume adequate for analytical and quality control purposes. The 
necessary sample size will depend on the solids content of the waste, but in no 
instance should less than 30 g of waste be provided to the laboratory. 

6.2 Preservatives shall not be added to samples before extraction. Samples should be 
stored at 4°C (±2°C) and opened only immediately prior to TCLP extraction. 

6.3 TCLP extracts should be prepared for analyses and analyzed as soon as possible 
following TCLP extraction. Sample holding times for Volatile TCLP extraction and 
analysis are as follows: 

Date of sampling to TCLP extraction: 14 days 
TCLP extraction to analysis: 14 days 

7.0 PROCEDURES 

SAMPLE PREPARATION 

7.1 Adjust the piston within the ZHE to a height that will minimize the distance it will 
have to move once the ZHE is charged with sample. It may be necessary to 
moisten the O-rings with extraction fluid to adjust the piston. 

7.2 Weigh out a 10 g subsample of the waste and record the weight in the Volatile 
TCLP Extraction Logbook (Figure 1). 

7.3 If the waste will obviously yield no liquid when subjected to pressure filtration, i.e., 
appears to be 100% solids, proceed to 7.12. 

7.4 If the sample appears to contain low total solids (high degree of moisture but 
greater than .5% solids), approximate the amount of waste necessary so that after 
the liquid has been expressed there will be approximately 10 g of solid waste in the 
vessel and continue with step 7.7. The vessel can only be charged once. 
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Weight of waste to charge ZHE= 10 X 100 
% solids 

Generally, the TCLP Metals group will determine the percent solid of the sample 
and those results can be used in lieu of proceeding with the determination in step 
7.7. 

7.5 If the sample is less than .5% solids, it will be run as an aqueous sample. If the 
sample appears to be less than 0.5 % dry solids, this filtrate (or sample) is defined 
as the TCLP extract and is analyzed directly (See section 7.18). 

7.6 If the sample appears to be an oil, extract as a medium level soil. 

ZHE WITH PRELIMINARY DETERMINATION OF PERCENT SOLIDS 

7.7 Quantitatively transfer the entire sample (both liquid and solid phases) quickly to the 
ZHE. Place the filter and support screens onto the top flange of the device and 
tighten. If it appears that more than 1 % of the original sample weight has adhered 
to the container, determine the weight of this residue and subtract it from the 
sample weight. 

7.8 When expressing the initial liquid from the waste to determine the percent solids, or 
when filtering the final TCLP extract from the ZHE after agitation, it is advisable to 
place the ZHE behind an explosion proof shield and to place the preweighed gas tight 
syringe on the liquid inlet/outlet valve without the plunger in the syringe. If the plunger 
is left in the syringe and the piston in the ZHE moves suddenly during pressurization, 
the plunger can become a dangerous projectile and/or the syringe could explode. 
Pressurize the ZHE slowly; if the pressure increases too much without the internal 
piston moving, carefully tap the outside of the ZHE to initiate movement. Do not 
exceed 20 psi if the piston does not move. In this event, vent the bottom flange and 
restart pressurization procedure. Too much pressure and a sudden release of the 
piston will force the liquid through the glass filter too fast, possibly rupturing the glass 
filter and/or blowing the syringe from the liquid inlet/outlet valve. 

7.9 Attach a preweighed collection syringe to the liquid inlet/outlet valve (top flange) 
and open the valve. Attach the gas line to the gas inlet/outlet valve and pressurize 
to 1-10 psi slowly. Carefully increase the pressure to 50 psi at 10 psi increments 
(monitor collection syringe to prevent excessive pressure buildup which could 
detach or break the syringe). At each 10 psi increment, wait 2 minutes for additional 
liquid flow. Stop filtration when liquid flow has ceased within a 2 minute period at 50 
psi. 

CAUTION: Too much pressure at once can degrade the glass fiber filter and may 
cause premature plugging. 
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7.10 Reweigh the collection syringe to determine the percent solid. The material in the 
ZHE is defined as the solid phase of the waste and the filtrate is defined as the 
liquid phase. 

% Solids = Weight of initial sample - liquid X 100 
Total weight of waste 

The liquid phase may be analyzed immediately or stored at 4DC until time of 
analysis. 

7.11 The particle size of a sample must be smaller than 1 cm in diameter prior to 
extraction. If particle size reduction is necessary, it can be accomplished by 
crushing, grinding or cutting particles that do not meet the size criteria. However, 
the sample and reduction equipment must be refrigerated to 4 DC before size 
reduction. 

Sieving the waste may cause volatiles to be lost and thus is not recommended. 
Proceed with step 7.15. 

ZHE FOR WASTES WITH 100% PERCENT SOLIDS 

7.12 The particle size of a sample must be smaller than 1 cm in diameter prior to 
extraction. If particle size reduction is necessary, it can be accomplished by 
crushing, grinding or cutting particles that do not meet the size criteria. However, 
the sample and reduction equipment must be refrigerated to 4 DC before size 
reduction. 

Sieving the waste may cause volatiles to be lost and thus is not recommended. 

7.13 Quantitatively transfer the entire sample quickly to the ZHE. Place the filter and 
support screens onto the top flange of the device and tighten. If it appears that 
more than 1 % of the original sample weight has adhered to the container, 
determine the weight of this residue and subtract it from the sample weight. 

7.14 Determine the amount of extraction fluid #1 to add to the ZHE. If the waste appears 
to be less than 0.5 % liquid, or basically dry, use 10 g waste and 200 mL extraction 
fluid #1. 

amt. of extraction fluid = 20 (% solids) (weight of waste filtered) 
100 

SAMPLE EXTRACTION 

7.15 If the ZHE has been pressurized (determination of percent solids), release gas 
pressure on the ZHE piston. Add the appropriate amount of extraction fluid #1 using 
the 500 mL graduated cylinder. If the extraction fluid was prepared on the same day 
as sample extraction, ensure that fluid prep information has been recorded on the 
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bench sheet in the Volatile TCLP Extraction Logbook. Otherwise, reference the date 
of fluid preparation on the bench sheet. Check the ZHE to ensure that there are no 
leaks. Pressurize the ZHE with 5-10 psi and check again for leaks. When the 
pressure is at 10 psi and no leaks appear, slowly open the liquid inlet/outlet valve to 
bleed out any headspace that may have been introduced during the addition of 
extraction fluid. Stop the bleeding at the first appearance of liquid from the valve 
since the appearance of liquid is an indicator of no headspace. 

7.16 Place the ZHE in the rotary agitation apparatus and rotate at 30±2 rpm for 18±2 
hours. Record the TCLP extraction start and end time in the Volatile TCLP 
Extraction log. Room temperature must be maintained and documented to be at 23 
± 2°C during agitation. 

7.17 After the 18±2 hour agitation period, check the pressure gauge on the ZHE to 
ensure there were no leaks over that time period. If the pressure within the device 
has been maintained, the sample in the ZHE vessel is separated into its component 
liquid and solid phases, as discussed in Steps 7.8 - 7.9. The liquid is carefully 
dispensed from the collection syringe into a VOA vial at a rate that precludes 
effervescence. 

If the original waste contained no initial liquid phase, the filtered liquid material 
obtained is defined as the TCLP extract. If the waste contained an initial liquid 
phase, the filtered liquid material obtained and the initial liquid phase are collectively 
defined as the TCLP extract. 

If the individual phases are analyzed separately determine the volume of the 
individual phase (to 0.5%), conduct the appropriate analyses, and combine the results 
mathematically by using a simple volume weighted average, as follows: 

Final Analyte Concentration = .iY1l(Q1) + (V 2l(Qz2 
V1 + V2 

Where:V1 = The volume of the first phases (L). 
C1 = The concentration of the analyte of concern in the first phase (mg/L). 
V2 = The volume of the second phase (L). 
C2 = The concentration of the analyte of concern in the second phase (mg/L). 

If the individual liquid phases are compatible (i.e., multiple phases will not form on 
combination), the initial liquid phase of the waste is added to the TCLP extract and 
these are analyzed together. 

7.18 Refer to Katahdin SOP CA-202, Analysis of VOAs By SW-846 Method 8260, 
current revision, for detailed procedure for GC/MS calibration and analysis. 
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8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to the current revision of Katahdin SOP CA-202, Analysis of VOAs by Method 8260, 
for applicable quality control criteria. The following QC samples are prepared with each 
TCLP extraction batch: 

In some cases the standard QC requirements listed in this section and in Table 1 may not 
be sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out 
in a project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate 
information will be communicated to the Department Manager and/or senior chemists 
before initiation of the analyses so that specific product codes can be produced for the 
project. In addition, the work order notes for each project will describe the specific QAPP 
or QSM to be followed. 

8.1 Blanks: 1 blank is run per set per day. 1 ZHE vessel is loaded with 10 grams of baked 
sand, 200 mL extraction fluid #1, and analyzed as if it were a regular sample. 

8.2 One Matrix Spike and Matrix Spike Duplicate extraction is performed for every 20 
extractions. Matrix spike solution is added after filtration of the TCLP extract. All 
TCLP compounds are spiked. 

Matrix spikes are added at a concentration equivalent to the corresponding regulatory 
limit, but not less than 5 times the method detection limit. 

Matrix spike recoveries are calculated by the following formula: 

%R (% Recovery) = 100 (Xs - Xu)/K 
Where: Xs = measured value for the spiked sample, 

Xu = measured value for the unspiked sample, and 
K = known value of the spike in the sample. 

Measured sample values are reported without correction for analytical bias (based on 
the matrix spike recovery). 

8.2.1 Preparation of Matrix Spike: The matrix spike is prepared with the method 
8260 LCS mix. Refer to the 8260 SOP CA-202, current revision for further 
details. 

8.2.2 Each new analyst must demonstrate her/his ability to perform the method 
acceptably by while being witnessed by an analyst who is experience in 
performing the method. To successfully demonstrate the method, the analyst 
must perform the method in conformance with all the requirements of the 
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SOP, referring to the SOP for guidance as necessary. In addition, each 
analyst must demonstrate the ability to produce TCLP Extraction Blanks that 
are free of contamination. This demonstration will require the analyst to 
collect and file the analytical results from four Extraction Blanks that helshe 
has generated 

9.0 METHOD PERFORMANCE 

The method detection limit (MOL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Department Manager 
and with the QAO. 

Refer to the current revisions of USEPA Method 1311 for other method performance 
parameters and requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste (SW-846), Third Edition, Final Update III, Method 
1311, US EPA, 12/96 or current revision 
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TABLE 1 

QC REQUIREMENTS 

Parameterl QC Check Minimum Acceptance Criteria Corrective Action 
Method Frequency 
Toxicity Method Blanks One per 20 samples Refer to individual Prepare fresh extraction fluid 

Characteristic extracted using a analytical method. and repeat TCLP extraction 
Leaching particular batch of of all associated samples. 

Procedure extraction fluid. 
(TCLP)/ 

EPA 1311 
One per 20 samples Refer to individual Remove extraction vessel 
extracted in a analytical methods. from service. 
particular extraction 
vessel. 

Matrix Spike One per 20 TCLP Refer to individual Refer to individual analytical 
extractions analytical method. method. 
performed 
(required). 
One per waste type 
(suggested, left to 
discretion of client). 

Demonstration of One time New analyst's Repeat analysis until able to 
analyst proficiency; demonstration by performance of the demonstrate acceptable 
accuracy and each analyst method is witnessed performance of the method to 
precision performing the by an experienced witnessing analyst and by 

method analyst. New analyst producing acceptable method 
must produce method blanks; document successful 
blanks that meet all performance in personal 
method and training file. 
laboratory acceptance 
criteria. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-209-05 METHOD 1311, current revision 
Apparatus/Materials 

Reagents 

Sample preservation! Leachate is drawn into a 60 mL gas tight Method recommends the use of TEDLAR 
handling syringe and is dispensed into VOA vials at bags and or 600 mL gas tight syringes. 

a rate that precludes effervesence. 

Procedures Preliminary TCLP evaluations done on 10 Preliminary TCLP evaluations done on 
g aliquot of waste; this subsample is also minimum 100 g aliquot of waste, which 
used for TCLP extraction. may not actually undergo TCLP extraction. 

Sample size for TCLP extraction is based 
on 25 g of solid in the waste subsample. 

Extraction fluid is added to the ZHE prior Extraction fluid is added through the inlet 
to addition of sample valve. 

ZHEs are tumbled at 40 ± 2 psi ZHEs are tumbled at 5 - 10 psi 
QC - Method Blanks Frequency of one method blank per 20 Frequency of one method blank per 20 

extractions or each batch. extractions performed in a particular 
extraction vessel. 

QC-Spikes One Matrix Spike and Matrix Spike A matrix spike shall be performed for each 
Duplicate extraction is performed for every waste type (e.g., 
20 extractions. wastewater treatment sludge, 

contaminated soil, etc.) unless the result 
exceeds the regulatory level and the data 
are being used solely to demonstrate that 
the waste property exceeds the regulatory 
level. A minimum of one matrix spike must 
be analyzed for each analytical batch. As a 
minimum, follow the matrix spike addition 
guidance provided in each analytical 
method. 

QC- LCS 

QC - Accuracy/Precision 

QC- MOL 
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TABLE 3 

TOXICITY CHARACTERISTIC CONSTITUENTS AND REGULATORY LEVELS 

Constituent 
Regulatory Level 

(mg/L) 
Benzene 0.5 

Carbon tetrachloride 0.5 
Chlorobenzene 100.0 

Chloroform 6.0 
1,2-Dichloroethane 0.5 
1,1-Dichloroethene 0.7 
Methyl ethyl ketone 200.0 
T etrachloroethene 0.7 

Trichloroethene 0.5 
Vinyl Chloride 0.2 
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FIGURE 1 

EXAMPLE OF VOLATILE TCLP EXTRACTION LOGBOOK PAGE 

KATAHDIN ANALYTICAL SERVICES. me. 
VOLATILE TClP EXTRACTION BENCH SHEET FOR'>?;6S7!S . 6 /~ 

Dry \VeiI!ht Delcnrunation lOO%~ <0.5% ___ %Wet Solids ___ _ 

___ Refer LO non-volalile TCLP extraction sheet, pngc # ___ for ___ _ 

Sample description: ___________ Homogeneous, ____ Non-homogeneous ____ _ 

Ii \Veight Container 1 + Residue ------£ 7) Weight of Filter ~ 

2) Weight Container I -+ \Vaste -----1' S) Wt of Filter and Wet Solid ---" 
3) Weight of Waste ((2) - (1)) ------£ 9) Wt of Wet Solid Phase ((8) - (7)) ~ 
4) Weight of Container 2 ------£ 10) % Wet Solids (l00*(9)1(3)) 

5) \Veight ofConlOiner2 and Filtrate ---g II) Wt of Filter + Solid Phase Dry ---" 
6) Wt(g)/vol(ml) ofFiltrale ((5) - (4)) __ 1_. 12) Wt of Solid Phase Dry ((11) - (7)) ---g 

Date iI/rqk:i5' 
13) %Dry Solids (100*(12)/(3)) 

Extraction Fluid Preparation and pH Check Fluid ill Prepared Today ___ (Complele Prep ]nfo Below) 

Dale prepared (if previously prepared) II /U /0;;- Refer to Prep lnro on Page :/'1. ,,··d<--I/~ 
f:?y--~~ 

___ mL glacial act:lic acitl, manufJiulli , adued to 500 mL reagent water; ___ mL __ I'.: 
NaOl-l, manuUlot -tt added. then solution diluleu to 1 L with reagent "\Viner. 

Analyst -rrc pH of Fluid Today "r, 9.'5 Extraction Fluid Batch #~ 

_ <:0.5% Solids (Filter adequate sample volume) ___ mL Filtered. 

-=!lOO% Solids 

--.Lil g ofWastc added to YDo tnL of fluid (fluid volume = 20 times wt of solid sample) 

_ Free Liquid present (See Equation A for amount of waste 10 fIlter) 

(A) X = Desired weighl of solid phase on filter *- 1001 (%Wet Solid) 

1) Weight Container 1 + Waste ~ 

2) Weight COniainer 1 + Residue ~ 

3) Weight ofWas,e Charged to ZHE ((I) - (2), or weighed directly into vessel) ------£ 
4) Weight of Pre-extraction Collection Device ~ 

5) Weight of Device and Filtrate ~ 

6) Weight ((5) - (4))/volume (mL) of Filtrate 6a ___ I ___ 6b 
7) ___ g of Solid Phase was added to 8) ___ ._mL ofFioid #1. 

((3) (6a)) {20 * (7a)) 

37 -7c/
1 Pressure before Tumbling~_ Pressure after Tumbling:_...;.)=--'-__ _ 

Time Started Tumbling IS- ,! ,r{.2 Time Slllpped '/ 6 ~ L( D Hours Extracted l rJ, t{ 'f{ 

Room Temp@ St"rt ~ Room Temp @ End 

\Vas pre-extracted filtrate recombined whh extract ___ YES ___ NO 

If''NO'' enter volume of fillJille (6) 

Amount of Fluid (g) 

Analys' __ -..i.0.:....=( __ _ Rev 6/08 

QAMS383 000009 
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FIGURE 2 

EXAMPLE PAGE FROM ROTARY EXTRACTOR RPM VERIFICATION LOGBOOK 

FIGURE 

Date 

, c/zi,:fc.(, 

I (J/ 

\lo\ G~ 

\(5 0 DC, 

J '2. 2.706 

0101 U( 

\::\\1'-'1 

u\ tl. (., 

Dl15Ul 

Oi 2-"1"l 

Q['tiUl 

OZ.Oblfl 

cQ. \ 1-Ul 

KATAHDIN ANALYTICAL SERVICES. INC. 

ROTARY EXTRACTOR RPM VERIFICATION LOGBOOK 

EXTRACTOR #1: TOP SHELF 
EXTRACTOR #2: MIDDLE SHELF 
EXTRACTOR #3: BOTTOM SHELF 

SERIAL NUMBER: NONE 
SERIAL NUMBER: 1173 
SERlAL NUMBER: 1169 

Please record the number ofRPMs for each extractor each time they are used. 

Initials Extractor #1 Extractor #2 Extractor #3 Comments 

Gil7 Ovt·~ 0 t=: 7""r"bc.<=d ·C,~~ 1"1 
.7£ ,-c ,,::1'" ='>0 3(; 

~~.f.#Z-
0"'+ dc: 

f\ II :;F,o",\ C-t' J.\ IV" \.',,".:,. 

ilM( t ~ 1 :50 
OMf 1 i\..(;.f- 1',,\ 30 -J""-

!) !VI[ J ~O 
p,,-,,-{, J lo 
()v\f 1 <1 0 

~)'v'J: '0 
, t e\ " O,'IIIf 

\ , t -:30 
o ~Af'- l L "$0 
DMf L J., 3 0 
OtvlF 

/ i 30 
OMt> J J 50 

Acceptance Range is 28-32 RPMS. 

Met~rs Should Be Verified Against A Wrist Watch Annually And Recorded In The Comments 
Section. 

QAQC276 0000003 

3 
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ROTARY AGITATION APPARATUS 

Motor 
(30± 2 rpm) 

Figure 1. Rotary Agitation Apparatus 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-209-05 
Date Issued: 11/08 
Page190f19 

TITLE: ZERO HEADSPACE EXTRACTION (ZHE) OF VOLATILE SAMPLES FOR TOXICITY 
CHARACTERISTIC LEACHING PROCEDURE (TCLP) METHOD 1311 

FIGURE 4 

ZHE VESSEL 

liquid InletJOutiet Valve 

Top Flange i 
Support ScreenLtk~~§~~ .. §~~ 

.'.'.: .'. sEllllPie 

Viton o-rings 

Bottom Flange 

Pressurized Gas _ 
Inlet/Outlet Valve ----' 

Piston 

Gas 

Pressure 
Gauge 

Figure 2. Zero-Headspace Extractor (ZHE) 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical 
Services, Inc. laboratory personnel to prepare and analyze water and soil sample extracts for 
semivolatile organics by EPA SW-846 Method 8270, current revision, modified for selected 
ion monitoring. 

In order to maintain consistency in data quality, this SOP consolidates all aspects of the 
analyses in one working document, to be revised as necessary. 

1.1 Definitions 

ANALYTICAL BATCH: 20 or fewer samples which are analyzed together with the 
same method sequence and the same lots of reagents and with the manipulations 
common to each sample within the same time period or in continuous sequential time 
periods. 

METHOD BLANK (laboratory reagent blank): An artificial sample designed to 
determine if method analytes or other interferences are present in the laboratory 
environment, the reagents, or the apparatus. For aqueous samples, reagent water is 
used as a blank matrix; for soil samples, baked organic-free sand is used as a blank 
matrix. The blank is taken through the appropriate steps of the process. 

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte 
amount, a calibration check is done by analyzing for analyte standards in an 
appropriate solvent. Calibration check solutions are made from a stock solution that 
is different from the stock used to prepare standards. 

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the 
stock standard solution that is used to calibrate the instrument response with respect 
to analyte concentration. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control, and whether the 
laboratory is capable of making accurate and precise measurements. The matrix 
used should be phase matched with the samples and well characterized. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of 
stock solutions of certain analytes are added to a sample matrix prior to sample 
extraction and analysis. Samples are split into duplicates, spiked and analyzed. 
Percent recoveries are calculated for each of the analytes detected. The relative 
percent difference between the samples is calculated and used to assess analytical 
precision. 
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STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of 
known analyte standard versus the instrument response to the analyte. 

STOCK STANDARD SOLUTION: A concentrated solution containing a single 
certified standard that is a method analyte, or a concentrated solution of a single 
analyte prepared in the laboratory with an assay reference compound. Stock 
standard solutions are used to prepare calibration standards. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

TARGET: A software system that combines full processing, reporting and 
comprehensive review capabilities, regardless of chromatographic vendor and data 
type. 

TARGET DB: An oracle database used to store and organize all Target data files. 

QUICKFORMS: A laboratory reporting software for Target and Target DB. The 
QuickForms report module for Target is preconfigured with generalized forms and 
US EPA CLP report forms and disk deliverables, which can be customized. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the analysis of semivolatile organic compounds by EPA Method 8270. Each analyst 
must demonstrate and document their ability to generate acceptable results with this 
method. Refer to Katahdin SOP QA-805, "Personnel Training & Documentation of 
Capability," current revision. 

It is the responsibility of all Katahdin technical personnel involved in analysis of 
semivolatiles by Method 8270 to read and understand this SOP, to adhere to the 
procedures outlined, and to properly document their data in the appropriate lab 
notebook. Any deviations from the test or irregularities with the samples should also 
be recorded in the lab notebook and reported to the Department Manager or 
designated qualified data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 
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1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

Each qualified analyst or technician must be familiar with the Katahdin Analytical 
Health and Safety Manual including the Katahdin Hazardous Waste Management 
Plan and follow appropriate procedures. These include the use of appropriate 
personal protective equipment (PPE) such as safety glasses, gloves, and lab coats 
when working with chemicals or near an instrument and not taking food or drink into 
the laboratory. Each analyst should know the location of a respirator and all safety 
equipment. Each analyst shall receive a safety orientation from their Department 
Manager, or designee, appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Management Program for further details on pollution 
prevention techniques. 

After analysis, autosampler vials containing sample extracts in methylene chloride 
are returned to the SVOA hood, and the contents transferred to a labeled waste 
container. The contents of this container are disposed of in accordance with the 
Katahdin Hazardous Waste Management Plan and Safety Manual and SOP SD-
903, "Sample Disposal," current revision. Expired standards are lab packed, placed 
in the Katahdin hazardous waste storage area, and disposed of in accordance with 
this SOP. 

2.0 SUMMARY OF METHOD 

The process involves the extraction of semivolatiles from a sample using an appropriate 
solvent followed by clean up steps (where applicable) and concentration of the extract (refer 
to Katahdin SOP CA-502, "Preparation of Aqueous Samples for Extractable Semivolatile 
Analyses", SOP CA-512, "Preparation of SedimenUSoil Samples by Sonication Using Method 
3550 for Subsequent Extractable Semi-Volatiles Analysis" and SOP CA-526, "Preparation of 
SedimenUSoil Samples by Soxhlet Extraction Using Method 3540 for Subsequent Extractable 
Semivolatile Analysis"). An aliquot of the final extract is injected into the gas chromatograph 
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for compound separation by capillary column, followed by the electron impact mass 
spectrometer for identification and quantitation. 

3.0 INTERFERENCES 

Interfering contamination may occur when a sample containing low concentrations of 
SVOCs is analyzed immediately after a sample containing high concentrations of SVOCs. 
Any samples that have suspected carryover must be reanalyzed. 

4.0 APPARATUS AND MATERIALS 

4.1 GC: Hewlett Packard 5890 and/or 6890 

4.2 Mass Spectrometers (MS): HP5973, HP5972 and/or HP5970 

4.3 Helium: Carrier gas for routine applications. All carrier gas lines must be onstructed 
from stainless steel or copper tubing; non-polytetrafluoroethylene (non-PTFE) 
thread sealant or flow controllers with rubber component are not to be used. 

4.4 Autosamplers: HP 7673As 

4.5 Hamilton syringes: 2.00 uL to 10 mL 

4.6 Volumetric glassware: Grade A or equivalent 

4.7 Columns: DB-5MS 30m, 0.25mm 1.0., 25um film thickness, columns (J&W Scientific) 
or equivalent. 

4.8 Acquisition System: The acquisition system must be interfaced to the MS and allow 
continuous acquisition of data throughout the duration of the chromatographic 
program. It must permit, at a minimum, the output of time vs. intensity (peak height or 
peak area). Hewlett Packard Chemstation or equivalent. 

4.9 Data System: The Target software is used for processing data and generating forms. 

5.0 REAGENTS 

5.1 J.T. Baker Ultra Resi-Analyzed methylene chloride (or equivalent) 

5.2 Purge and trap grade methanol 
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5.3 Standards: Stock standards and working standards are received and recorded in 
accordance with SOP CA-106 "Standard Preparation and Documentation". 

5.3.1 The expiration date for all standards is one year from date of opening the 
ampule. If the manufacturer's expiration date is before this one year date, 
the manufacturer's expiration must be followed. New standards must be 
opened if degradation is observed. 

5.3.2 Secondary dilution standards 

5.3.2.1 The standards are prepared on an as needed basis (or every 6 
months) and stored in screw-cap amber bottles with Teflon liners in 
the BNA standards freezer between uses. Standards prepared from 
various stock solutions must always use the first expiration date of 
any of the solutions used for preparation. 

5.3.2.2 Calibration Mix A - Prepare standards in methylene chloride 
containing the compounds listed in Table 3. The final concentration 
of each compound is 20 ug/mL. 

5.3.2.3 Calibration Mix B - Some compounds must be calibrated at higher 
concentrations. For these compounds a secondary standard is 
prepared which will "boost" the concentration of these compounds in 
the initial calibration. The concentration of this standard is 
determined on a project to project basis. 

5.3.2.4 Internal Standard Solution - Prepare standard in methylene chloride 
containing 1,4-dichlorobenzene-d4, naphthalene-d8, acenaphthene
d10, phenanthrene-d10, chrysene-d12, and perylene-d12 at a final 
concentration of 80 ug/mL. 

5.3.2.5 DFTPP Solution - Prepare standard in methylene chloride containing 
DFTPP at a final concentration of 25 ug/mL. 

5.3.2.6 Independent Calibration Verification (ICV) Standard - From a source 
independent of the calibration standards, prepare a standard in 
methylene chloride containing the compounds listed in Table 3. The 
final concentration of each compound is 2 ug/mL. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

All semivolatile sample extracts must be analyzed within forty days following the date of 
extraction. 
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7.0 PROCEDURES 

7.1 NAMING AND CODING CONVENTIONS FOR ANALYTICAL STANDARDS - Used 
in accordance with SOP CA-106 "Standard Preparation and Documentation". 

7.2 COMPUTER (DATA SYSTEM) CONVENTIONS-

Conventions for all instruments are as follows: 

Sub-Directory for data acquisition and storage: C:\HPCHEM\1\DATA 
Tune file: DFTPP.U 

Method files: LSPSIMXX.M (all samples and standards) 
Where: 
XX = the calibration number in chronological order 
l = instrument ID (R, U, or G) 
DFTPP390.M (DFTPP tuning acquisition) 

NOTE: All acquisition parameters must be identical for lSPSIMXX.M and 
DFTPP2. M. 

Data Files: l ____ .D, where ____ is a number in chronological order 
from 0001 to 9999 and l is the instrument ID (R, U, or G). This file also 
contains the Quantitation output file. 

Data Files for DFTPP: lD ___ .D, where ___ is a number in chronological 
order from 001 to 999 and l is the instrument ID (R, U, or G). 

7.3 INSTRUMENT SPECIFIC PROCEDURES 

It is the policy of the GC/MS group that all data be acquired in the batch mode. The 
following items must be checked prior to data acquisition in the batch mode: 

• Ensure that the proper sequence and tune files are being used. 

• Check the autosampler syringe (Is it clean? Does the plunger move freely? 
etc.), its alignment and make sure the solvent rinse vial is full. Ensure that the 
knurled nut holding the top of the syringe plunger is tight. 

• look at the batch to be analyzed and check the following: 

-Make sure that the data files are in numerical order with no duplication and 
that the method file is the same as that used for ICAl or Continuing 
Calibration analysis. 
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-Bottle numbers match with the numbers on the autosampler tray. 

After the batch has been deemed free of errors, start the batch by using the "Position 
and run" command under the SEQUENCE menu in MSTop. 

7.4 INSTRUMENT TUNING - Prior to the analysis of any calibration standards, blanks or 
samples, the GC/MS system must be shown to meet the mass spectral key ion and 
ion abundance criteria for decafluorotriphenylphosphine (DFTPP) tabulated below. 
Pentachlorophenol, benzidine and DDT are also present in this standard. 

DFTPP Key Ions and Ion Abundance Criteria 
Mass Criteria 
51 30.0-80.0 percent of mass 198 

68 less than 2.0 percent of mass 69 

69 present 

70 less than 2.0 percent of mass 69 

127 40.0 - 60.0 percent of mass 198 

197 less than 1.0 percent of mass 198 

198 base peak, 100 percent of mass 198 

199 5.0-9.0 percent of mass 198 

275 10.0-30.0 percent of mass 198 

365 greater than 1.00 percent of mass 198 

441 present, but less than mass 443 
442 greater than 40.0 percent of mass 198 
443 17.0-23.0 percent of mass 442 

All ion abundances must be normalized to m/z 198, the nominal base peak. 

The following are the GC/MS operating conditions for injection of DFTPP. 

GC/MS OPERATING CONDITIONS - DFTPP 
Initial column temperature hold 140°C for 3 minutes 
Column temperature program 140-275°C at 15 degrees/minute 
Final column temperature hold 275°C 
Injection port temperature 280°C 
Transfer line/source temperature 285°C 
Injector - splitless, valve time 0.18 minutes 
EPC inlet B 
Constant flow ON 
Constant flow pressure 10psi 
Constant flow temperature 30°C 
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GC/MS OPERATING CONDITIONS - DFTPP (CONT.) 
Vacuum compo ON 
Run time 10-12 minutes 
Scan start time 5.0 minutes 
Sample volume 2.0 uL of 25 ng/uL DFTPP solution 
Carrier gas helium at @ 1.0 mLlminute 
Mass range 35 to 500 amu 
Number of AJD samples 4 
GC Peak threshold 500 counts 
Threshold 10 counts 

Set up the run on the Enviroquant system using "Edit Sample Log Table". For a more 
detailed explanation of the Enviroquant software, consult the appropriate manual, 
Organic Department Manager, or senior chemist within the GC/MS group. 

The DFTPP solution must be analyzed once at the beginning of each twelve hour 
period during which standards and/or samples are analyzed. The 12 hour time period 
for GC/MS system begins at the moment of injection of the DFTPP analysis. The time 
period ends after twelve hours has elapsed according to the system clock. The last 
injection must be accomplished prior to the expiration of 12 hours; conceivably, the 
run-time of an injection could end after the twelve hours. 

When the DFTPP has concluded, the run must be evaluated to determine if sample 
analysis can proceed. The chromatography and the ion ratios must be examined. 
The DFTPP run is processed using the current algorithms in the Target software. 

If the results indicate the system does not meet acceptance criteria, the GC/MS must 
be manually tuned. Once the manual tune procedure is completed, DFTPP must be 
re-injected and reevaluated. If the instrument still does not meet criteria, notify your 
Department Manager. Under no circumstances should calibration proceed if the 
instrument DFTPP is not in criteria. 

7.5 INSTRUMENT CALIBRATION 

7.5.1 Initial Calibration for Method 8270-SIM 

Prior to the analysis of samples and required method blanks, and after the 
instrument DFTPP tuning criteria have been met, the GC/MS system must be 
calibrated at six different concentrations, typically, 0.20, 0.50, 1.0, 2.0, 5.0 and 
8.0 ng/uL. This is done to determine instrument sensitivity and the linearity of 
GC/MS response for the semivolatile target and surrogate compounds. 

Some SIM compounds may need to be calibrated at higher concentrations. A 
second standard is prepared containing these compounds. The two 
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standards are combined as in the example below. A 100 uL aliquot of each of 
the standards above is spiked with 1 uL of internal standards and analyzed. 

Example -
For a calibration at the following levels: 
Calibration mix A would be prepared containing ALL analytes at 20 ng/ul 
Calibration Mix B would be prepared containing PCP, HCB and BEHP at 20 
ng/ul. 

Final PCP, 
Final HCB, 
PAH BEHP 
conc. Conc. Cai-MixA Cal-Mix B MeCb Final 

(ng/ul) (ng/ul) Added (ul) Added (ul) Added (ul) Volume (ul) 
0.20 1.0 10 40 950 1000 
0.50 2.0 25 75 900 1000 
1.0 3.0 50 100 850 1000 
2.0 4.0 100 100 800 1000 
5.0 5.0 250 0 750 1000 
8.0 8.0 400 0 600 1000 

Note: Calibration Mix B only is used to boost the PCP, HCB and BEHP 
concentrations in Cal. levels 1 through 4. 

The GC/MS operating conditions for the calibration standards injections are 
the same as for the OFTPP with the following exceptions: 

GC/MS OPERATING CONDITIONS - CALIBRATION and SAMPLES 
Column temperature program 40°C for 3 min. to 300°C at 1Oo /min. 
Final column temperature hold 300°C 

35 minutes (time may vary dependent 
Run time upon column length) 

2.0-6.0 minutes (time may vary 
dependent 

Scan start time upon column length) 
Sample volume 1 uL 

The conditions are set up in the method file LSPSIMXX.M 

After analysis of the five calibration points, they must be quantitated and 
evaluated for adherence to QC criteria. Minimum requirements of 10 files are 
the use of specific quantitation ions and quantitating a specific set of targets 
and surrogates with a set internal standard. Of particular importance when 
performing SIM analysis are the ion ratios. These requirements are found in 
Tables 3 and 5. 
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7.5.2 Initial Calibration Criteria 

Relative response factors (RRFs) must be calculated and evaluated for each 
target compound and surrogate. The RRF is defined as follows: 

RRF 

where: Ax = 
Als = 
CIS 
Cx = 

= x ~§ 
Cx 

area of the primary ion for the target compound 
area of the primary ion for the corresponding istd 
concentration of the istd (ng/uL) 
concentration of the target compound 

After the calibration points have been quantitated, update the calibration curve 
points using the Target data processing software to generate the RRF's and 
%RSD's for all analytes. If information is needed concerning the use of these 
programs, consult the Organic Department Manager or a senior chemist 
within the group. 

Response factor criteria have been established for the calibration of the 
semivolatile target and surrogate compounds. These criteria must be met in 
order for the calibration curve to be considered valid. The percent RSD for 
each calibration check compound (CCC) must be less than or equal to 30 
percent. There are three CCC's: Acenaphthene, Fluoranthene, and 
Benzo(a)pyrene. There are no criteria for the SPCC compounds. This is also 
applicable to clients that request DOD criteria. 

7.5.2.1 Linearity of Target Analytes (This is also applicable to clients that 
request DOD criteria.) 

If the RSD of any target analyte is 15% or less, then the response 
factor is presumed to be constant over the calibration range, and the 
average response factor may be used for quantitation. 

If the RSD of any target analyte exceeds 15%, then a calibration 
option outlined in section 7.0 of method 8000 will need to be 
employed. 
Option 1 (Section 7.5.2 of method 8000 - Rev. 2, 12/96), is a linear 
regression of instrument response versus the standard concentration. 

The correlation coefficient (r) for each target analyte and surrogate 
must be greater than or equal to 0.995. Target software calculates the 
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correlation coefficient squared ((). This must be equal to or greater 
than 0.990. 

Option 2 (Section 7.5.3 of method 8000 - Rev. 2, 12/96), is a non
linear calibration model not to exceed a third order polynomial. The 
lab would use a quadratic model or second order polynomial. The use 
of a quadratic model requires six calibration points. In order for the 
quadratic model to be acceptable, the coefficient of determination 
must be greater than or equal to 0.990. 
If time remains in the clock after meeting the initial calibration 
acceptance criteria, samples may be analyzed. The calibration must 
be verified each twelve hour time period (time period starts from the 
moment of the DFTPP injection) for Method 8270-SIM. The SSTD1.0 
in the curve may be used as the continuing calibration standard as 
long as it meets the continuing calibration acceptance criteria. All 
sample results must be quantitated using the initial calibration 
response factors. 

7.5.2.2 Immediately following calibration an Independent Calibration 
Verification Standard must be analyzed. For clients requiring DOD 
criteria, all project analytes must be within +/- 20% of true value. 

7.5.3 Continuing Calibration 

A check of the calibration curve must be performed once every twelve hours 
immediately following analysis of the tuning compound DFTPP. This check 
contains all target compounds and surrogates at a concentration of 1.0 ng/uL. 

After quantitation of the 1.0 ng/uL continuing calibration check, response 
factors must be calculated and compared to the average response factors in 
the initial calibration. The Target program calculates the calibration check 
response factors and compares them to the average RFs in the calibration 
curve by calculating percent differences. The method 8270 CCC's must have 
a % difference of +/- 20%D in order to be considered in criteria. These 
conditions must be met before method blank and/or sample analysis can 
begin. For clients requiring DOD criteria, all project analytes and 
surrogates must be within +/- 20%. 

If the continuing calibration check does not meet criteria, corrective action 
must be taken. Depending on the situation, corrective action may be as 
follows: 

Re-analyze the 1.0 ng/uL continuing calibration check. 
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Change the septum; clean the injection port; install a clean, silanized 
quartz liner; cut off a small portion (1" to 3") of the front end of the 
capillary column. This is usually performed when chromatography is 
poor. Record any of these actions in the appropriate instrument 
maintenance logbook. 

Analyze a new initial calibration curve. 

The last option, the generation of a new initial calibration curve, is usually 
chosen when percent difference are >30%. In these instances, there is little or 
no chance of a continuing calibration reanalysis meeting criteria. If there is any 
doubt concerning which corrective action to undertake, consuli the Organic 
Department Manager or a senior chemist within the group. 

If the continuing calibration does meet the criteria specified above then 
analysis may proceed using initial calibration response factors. 

7.5.4. Retention Time Windows 

Retention time windows are set at the midpoint standard of the calibration 
curve, following every ICAl. When a CV is analyzed (and not an ICAl), the 
retention time windows of the daily CV must be within 30 seconds of the 
midpoint calibration standard of the most recent ICAL. The samples analyzed 
following the daily CV must have retention times within 30 seconds of those 
for the daily CV. Each successive daily CV must be compared to the most 
recent ICAl midpoint standard. 

7.6 SAMPLE ANALYSIS 

Sample extracts may be analyzed only after the GC/MS system has met tuning 
criteria, initial calibration and continuing calibration requirements. Ensure that the 
same instrument conditions are being used for tuning, calibration and sample analysis 
by reviewing the GC parameters using the "Edit entire method" option under the 
Method menu in MSTOP. Note that you can not edit a method if the instrument is 
running. 

Extracts are stored in the refrigerator in the organics extraction laboratory at 4°C 
±2°C. Remove them from the refrigerator and place them in the GC/MS laboratory 
semivolatile hood when ready for analysis. 

Prepare a 1.8 ml clear glass vial (crimp top) with a disposable insert (350 ul). Add 
100 ul of sample extract and 1.0 ul of the 80 ng/ul IS stock to the vial and then cap. 
This gives a 0.8 ng/ul final concentration for the internal standard compounds. The 
samples are topped with Teflon lined crimp top caps. 
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7.7 FINAL DATA PACKAGE 

7.7.1 Initial Data Review (lOR) 

The initial data review is accomplished by the analyst who ran the samples 
and is a review of sufficient quality and detail to provide a list of samples that 
need to be reanalyzed or diluted and reanalyzed. The initial data review is 
performed on the detailed quantitation reports of the analyzed sample. This 
data review examines criteria that directly impact whether or not the sample 
needs to be reanalyzed: 

• Surrogate Recoveries 

• Internal Standard Area Stability 

• Method Blank Acceptance 
• Chromatography 

• Target Compound Detection/Quantitation/Review for false positives 

• Laboratory Control Sample Recoveries 

• Matrix Spike/Matrix Spike Duplicate Recoveries 

The analyst must evaluate all data using the QA Acceptance Criteria table 
found within this SOP (Table 1). This table gives acceptance criteria and 
corrective actions for criteria that are not met. In addition to evaluating QC 
elements, the chromatography and quantitation of target analytes must be 
reviewed. During this review, the analyst checks the integration of each 
individual peak. The hardcopy has false positives crossed out so they can be 
reviewed for appropriateness by the Organic Department Manager. 

7.7.2 Chromatography 

The chromatography should be examined for the presence or absence of any 
ghost peaks and can also be used as an indication of whether or not matrix 
interferences might be affecting surrogate recoveries and/or istd area 
recoveries. Whether or not the chromatography is acceptable is a judgment 
call on the part of the analyst and should be used in conjunction with other 
monitored QC (e.g. surrogate recoveries) to determine the necessity of 
reanalyzing. 

Manual integrations are to be performed when chromatographic conditions 
preclude the computer algorithm from correctly integrating the peak of 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-213-07 
Date Issued: 08/09 

TITLE: 

Page 17 of 33 

ANALYSIS OF SEMIVOLATILE ORGANIC COMPOUNDS BY: SW 846 METHOD 8270 
- Modified for Selected Ion Monitoring (SIM) 

concern. In no instance shall a manual integration be performed solely to 
bring a peak within criteria. 

Each peak of concern is examined by the primary analyst to ensure that the 
peak was integrated properly by the computer algorithm. Should a manual 
integration be necessary (for instance, due to a split peak, peak tailing, or 
incomplete resolution of isomeric pairs), an "m" qualifier will automatically be 
printed on the quantitation report summary. 

This manual integration package must then be submitted to the Department 
Manager or his/her designee, who will review each manual integration. 

For specific manual integration procedures, refer to Katahdin SOP QA-812, 
"Manual Integration", current revision. 

7.7.3 Target Compound Detection/Quantitation 

The semivolatile 10 files have been set up to err on the side of false positives; 
that is to identify and quantitate peaks as target compounds that may not 
necessarily be valid hits. It is the responsibility of the GC/MS analyst to use 
his/her technical judgment to determine if the identification of a target 
compound is correct or not. 

If any target concentration exceeds the upper limit, a dilution must be made 
and analyzed. The dilution chosen should keep the concentration of the 
largest target compound hit in the upper half of the initial calibration range. 
LCS and MS/MSD samples need not be diluted to get spiked analytes within 
the calibration range. 

The requirements for qualitative verification by comparison of mass spectra 
are as follows: 

• All ions present in the standard mass spectra at a relative intensity > 
10% must be present in the sample spectrum. 

• The relative intensities of primary and secondary ions must agree 
within ±20% between the standard and sample spectra. 

• Ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be considered and accounted for by the 
analyst. 

If a compound cannot be verified by all three criteria above, but, in the 
technical judgment of the mass spectral interpretation specialist, the 
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identification is correct, then the laboratory shall report that compound on the 
Form 1 as a valid hit. 

The GC/MS laboratory initial data review must be completed within twelve 
hours of batch completion; in the majority of instances, the initial review 
should be accomplished at the beginning of a work shift for the previous set of 
analyses. 

7.7.4 Reporting 

After the chromatograms have been reviewed and any target analytes have 
been quantitated using Target, the necessary files are brought into 
QuickForms. Depending on the QC label requested by the client, a Report 
of Analysis (ROA) and additional reports, such as LCS forms and 
chronology forms, are generated. The package is assembled to include the 
necessary forms and raw data. The data package is reviewed by the 
primary analyst and then forwarded to the secondary reviewer. The 
secondary reviewer validates the data and checks the package for any 
errors. When completed, the package is sent to the department manager 
for final review. A complete review checklist is provided with each package. 
The final data package from the Organics department is then processed by 
the Data Management department. 

7.8 INJECTION PORT LINER CLEANING AND SILANIZING PROCEDURE 

Remove the rubber o-ring from the liner and place the liner in a large 
Erlenmeyer flask. 

In the hood, pour nitric acid into the flask until the liner is covered. Place the 
flask on a hotplate and boil for 2-3 hours. 

Let cool; drain nitric acid and thoroughly flush the liner with water. 

Bake briefly in the muffle oven until liner is dry and cool to room temperature. 

Place the liner in a beaker, fill with Sylon and let it soak for at least two hours. 

Take out the liner and rinse it thoroughly with toluene. 

Rinse the liner thoroughly with purge and trap grade methanol. 

Bake the liner in the muffle oven for a minimum of three hours. 
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7.9 Instrument Maintenance 

Instrument preventative maintenance is performed on a semi-annual basis by GC/MS 
chemists. This maintenance includes a thorough inspection and cleaning of all parts, 
including changing rough and turbopump oils. GC/MS analysts perform other 
maintenance on an as-needed basis. Typically, routine maintenance involves clipping 
off the front end of the DB-SMS column, replacing the injection port septum, and 
installing a freshly silanized quartz liner after sample analysis. 

All maintenance must be documented in the instrument-specific maintenance log, 
whether it is routine or not. The Department Manager must authorize any 
maintenance over and above a routine source cleaning. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 and to details in this section for a summary of QC requirements, 
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for 
analysts. The criteria does not cover all possible situations. If any of the QC requirements 
are outside the recovery ranges listed in this section or in Table 1, all associated samples 
must be evaluated against all the QC. In some cases data may be reported, but may be 
reanalyzed in other cases. Making new reagents and standards may be necessary if the 
standardization is suspect. The corrective actions listed in this section and in Table 1 may 
rely on analyst experience to make sound scientific judgements. These decisions are 
based on holding time considerations, client and project specific Data Quality Objectives 
and on review of chromatograms. The supervisor, Operations Manager, and/or Quality 
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be 
reanalyzed within hold time. In these cases "qualified" data with narration may be advisable 
after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

8.1 Method Blank Criteria 

A method blank is defined as a volume of a clean reference material (deionized 
distilled water for water samples, baked organic-free sand for soil/sediment matrices) 
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that is carried through the entire analytical procedure. One method blank must be 
extracted with each group of samples of a similar matrix and must be analyzed on the 
GC/MS system that was used to analyze the samples. 
An acceptable method blank must contain less than or equal to the POL of any target 
compound. For clients requiring DOD criteria, no analytes detected at> % PQl 
and> 1/10 the amount measrued in any sample or 1/10 the regulatory limit. 

If the method blank exceeds these contamination levels, the analytical system is 
considered out of control and corrective action must be taken before sample analysis. 

Reanalysis of the blank is the first step of the corrective action; if that does not solve 
the problem, a Katahdin Corrective Action Report (CAR) will be initiated. Corrective 
action will be specified after consultation including the Department Manager, 
Operations Manager, and OA Officer. 

8.2 Surrogate Recoveries 

The four surrogates (2-Methylnaphthalene-d10, 2,4-Dibromophenol, Fluorene-d10 
and Pyrene-d10) must meet the current statistically derived acceptance limits. If 
statistical limits have not been established then the surrogate recovery must meet the 
nominal limits of 30-150%. For clients requiring DOD criteria, use acceptance 
limits specified by DOD or use in-house limits where none are specified. 

If specifications are not met, the sample (or blank) should be reanalyzed. If 
specifications are met in the reanalysis, this reanalysis should only be submitted. If 
surrogate specifications are not met in the sample or method blank reanalysis, a 
Corrective Action Report (CAR) should be initiated. Corrective action will be specified 
after consultation including the Department Manager and Operations Manager. 

For further information regarding the acceptance of surrogate recoveries, consult the 
Organic Department Manager. 

8.3 Internal Standard Responses 

Internal standard responses and retention times (RT) in all samples and blanks must 
be evaluated as part of the technical data review. The method files have been set up 
to only detect compounds that fall within a set RT window. For Method 8270-SIM 
analysis, if the extracted ion current profile (EICP) area for any internal standard 
changes by more than a factor of two (-50% to +100%) as compared to the daily 
continuing calibration standard, reanalysis must occur. If the reanalysis meets criteria, 
only the in-criteria run should be reported. If the reanalysis is still out of criteria, both 
analyses should be included in the sample package set. 
MS/MSD samples that do not meet the EICP area criteria above do not have to be 
reanalyzed. 
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8.4 Laboratory Control Sample (LCS) 

An LCS must be performed for each group of samples of a similar matrix, for the 
following, whichever is more frequent: 

Every 20 samples of a similar matrix or similar concentration, or 

Every batch of samples extracted. 

Statistical limits are compiled annually for LCS recoveries (archived in QA office). 
Statistical limits are only calculated when at least 20 usable data points are obtained 
for any given compound. If insufficient data points are available, nominal limits are 
set by the section supervisor, Laboratory Operations Manager and Quality Assurance 
Officer. Refer to Katahdin SOP QA-808, "Generation and Implementation of 
Statistical QC Limits and/or Control Charts", current revision. 

The use of statistical limits versus nominal limits is dependent on the client and 
project. This information is communicated to the Organic Department Manager 
through the Katahdin project manager. It is standard practice to use statistical limits 
for reporting purposes and to evaluate any QC criteria exceedances. However, 
nominal limits of 30-150% may be used for some projects or states (i.e. South 
Carolina). For clients requiring DOD criteria, use acceptance limits specified by 
DOD or use in-house limits where none are specified. 

The LCS recoveries for all analytes are evaluated. All of the compounds of interest 
must fall within the established statistical limits with the following sporadic 
exceedance allowances. 

Number of Number of 
Analytes Allowable Exceedances 

> 90 5 
71 - 90 4 
51 -70 3 
31 - 50 2 
11 - 30 1 

<11 0 

If less than the number of allowable exceedances fail the statistical limits, no 
corrective action is needed. If greater than the number of allowable exceedances fail 
the statistical limits, corrective action may be taken. Corrective actions may vary with 
each situation. However, in the case where the failures are high and the samples are 
non-detect for those compounds, then no corrective action is required. Otherwise, 
corrective action may involve reanalysis or recalibration. The specific corrective 
actions taken will rely on analyst experience to make sound scientific judgments while 
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considering client objectives, other quality control indicators and/or the ability to 
reanalyze a sample within holding time 

Please note that for compounds with only nominal limits (i.e. insufficient data points 
were available to generate statistical limits), no corrective action is required for out-of
criteria recoveries until enough data points are established to generate statistical 
limits. 

8.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Criteria 

Matrix Spike and Matrix Spike Duplicates must be extracted and analyzed for each 
group of up to 20 samples of a similar matrix or similar concentration. In the event 
insufficient sample volume is available an LCS/LCS Duplicate is extracted and 
analyzed in place of the MS/MSD. 

Statistical limits are compiled annually for MS/MSD recoveries for a short list of the 
spiked compounds (Acenaphthene, Pentachlorophenol and Pyrene). Nominal limits 
of 30-130% are used for all other compounds. Generally, corrective action is only 
taken for the short list of the spiked compounds. The specific corrective actions will 
rely on analyst experience to make sound scientific judgments while considering client 
objectives, other quality control indicators and/or the ability to reanalyze a sample 
within holding time. For clients requiring DOD criteria, use acceptance limits 
specified by DOD or use in-house limits where none are specified. 

A Corrective Action Report (CAR) must be filled out and filed if any criteria for percent 
recovery or relative percent difference are not met to document any decisions with 
reporting data. 

9.0 METHOD PERFORMANCE 

The method detection limit (MDL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Organic Department 
Manager and with the QAO. Refer to the current revision of Katahdin SOP QA-806, Method 
Detection Limit, Instrument Detection Limit and Reporting Limit Studies and Verifications, for 
procedures on determining the MDL. 

Refer to the current revision of Method 8270 for other method performance parameters and 
requirements. 
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TABLE 1 

QC REQUIREMENTS 

QC Check Minimum Acceptance Criteria Corrective Action 
Fr~quency 

Check of mass Prior to initial Refer to the criteria listed in Retune instrument, and verify 
spectral ion calibration and Section 7.4 
intensities using calibration verification 
DFTPP 
Six-point initial Initial calibration RSO .=:30 for RFs of the CCCs; Repeat calibration if criterion is not 
calibration for prior to sample Average %RSO < 15% for all met 
all analytes analysis compounds. Refer to section 

7.5.2.1 for more details. 
Independent Once after Initial ±20 % 0 1 ) Reanalyze standard 
calibration verification calibration 2) Reprep standard 

3) Reprep standard from fresh 
stock. 

Continuing calibration Once per each 12 CCCs .=:20%0 Repeat initial calibration and 
verification hours, prior to sample reanalyze all samples analyzed 

analysis since the last successful calibration 
verification 

ISs Immediately after or Retention time 2=...30 seconds; Inspect mass spectrometer or GC 
during data EICP area within -50% to for malfunctions; mandatory 
acquisition of +100% of last calibration reanalysis of samples analyzed 
calibration check verification (12 hours) for each while system was malfunctioning 
standard IS 

Demonstration of Once per analyst All recoveries within method Recalculate results; locate and fix 
ability to generate initially and annually OC acceptance limits. problem; reextract/reanalyze P&A 
acceptable accuracy thereafter study for those analytes that did not 
and precision meet criteria 
Method blank One per prep batch No analytes detected> POL (1) Investigate source of 

contamination 
(2) Evaluate the samples and 
associated OC: i.e. If the blank 
results are above the POL, report 
samples that are <PQL or > 10X 
the blank result. Reprep a blank 
and the remaining samples. 

LCS for all analytes One LCS per prep Statistically derived from lab (1) Evaluate the samples and 
batch data or nominal limits associated OC: i.e.lf an MS/MSO 

depending on the project. . was performed and acceptable, 
See also section 8.4 of this narrate. If an LCS/LCSO was 
SOP for more information on performed and only one was 
allowable exceedances. unacceptable, narrate. If the 

surrogate recoveries in the LCS are 
low but are acceptable in the blank 
and samples, narrate. If the LCS 
rec. is high but the sample results 
are <POL, narrate. Otherwise, 
reprep a blank and the remaining 
samples. 
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TABLE 1 

QC REQUIREMENTS 

QC Check Minimum Acceptance Criteria Corrective Action 
Frequency 

Surrogate spike Every sample, Statistically derived limits. (1) Check chromatogram for 
control, standard, interference; if found, flag data 
and method blank (2) If not found, check instrument 

performance; if problem is found, 
correct and reanalyze 
(3) If still out reextract and analyze 
sample 
(4) If reanalysis is out, flag data 

MS/MSD One MS/MSD per Statistically derived from lab (1) Evaluate the samples and 
every 20 samples data or nominal limits associated QC: i.e. If the LCS 

depending on the project. results are acceptable, narrate. 
Nominal limits are used as (2) If both the LCS and MS/MSD 
default limits. are unacceptable reprep the 

samples and QC. 
MOL study Refer to KAS SOP QA-806, "Method Detection Limit, Instrument Detection Limit and 

Reporting Limit Studies and Verifications", current revision. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-213-07 METHOD 8270, current revision 

Apparatus/Materials none 

Reagents none 

Sample preservation/ none 
handling 

Procedures none 

QC - Spikes none 

QC LCS none 

QC - Accuracy/Precision none 

QC - MDL none 
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TABLE 3 

ANALYTE QUANITIATION AND INTERNAL STANDARDS 

Internal Standard: 1,4-dichlorobenzene-d4 Phenanthrene 
Target and Surrogates: Hexachlorobenzene (special) 

Hexachloroethane (special) Anthracene 
Internal Standard: Naphthalene-d8 Fluoranthene 

Target and Surrogates: Carbazole (special) 
Naphthalene Di-n-butylphthalate (special) 
1-Methylnaphthalene (dredge) Internal Standard: Chrysene-d12 
2-Methylnaphthalene Target and Surrogates: 
2-Methylnaphthalene-D10 (surrogate) Pyrene 

Internal Standard: Acenaphthene-d10 Benzo( a )Anthracene 
Target and Surrogates: Chrysene 

Biphenyl (dredge) Bis-(2-ethylhexyl)phthalate (special) 
2,6 Dimethylnapthalene (dredge) Pyrene-d10 (surrogate) 
Acenaphthylene Internal Standard: Perylene-d12 
Acenaphthene Target and Surrogates: 
Fluorene Perylene (dredge) 
2-Fluorene-d 1 0 (surrogate) Benzo(b )fluoranthene 
2,4-Dibromophenol (surrogate) Benzo(k)fluoranthene 
2-Chloronaphthalene (special) Benzo(e)pyrene (dredge) 

Internal Standard: Phenanthrene-d10 Benzo( a )pyrene 
Target and Surrogates: Indeno(1,2,3-cd)pyrene 

Pentachlorophenol (special) Dibenz( a,h )anthracene 
1-Methylphenanthrene (dredge) Benzo(ghi)perylene 
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'TABLE 4 

PROCEDURE CONDENSATION 

12 hours from injection of SOng DFTPP. 

Calibration Curve Criteria 

<30% RSD for CCCS 
< 15% RSD average for all analytes in calibration standard 

Continuing Calibration Check Criteria 

<20% D for CCC compounds 

Additional QC 

LCS every extraction batch 
MS/MSD every 20 samples 
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TABLE 5 

SVOA COMPOUNDS AND CHARACERISTIC IONS 

COMPOUND PRIMARY ION SECONDARY 
IONS 

Naphthalene 128 129,127 
2-Methylnaphthalene 142 115 
Acenaphthylene 152 151,153 
Acenaphthene 153 152,154 
Fluorene 166 165,167 
Phenanthrene 178 179,176 
Anthracene 178 179,176 
Fluoranthene 202 200,203 
Pyrene 202 200,203 
Benzo( a )anthracene 228 226 
Chrysene 228 226 
Benzo(b )f1uoranthene 252 253,125 
Benzo(k )fluoranthene 252 253,125 
Benzo(a )pyrene 252 253,250 
Indeno(1,2,3-cd)pyrene 276 277 
Dibenz(ah)anthracene 278 279 
Benzo(ghi)perylene 276 277 
1-Methyl naphthalene (dredge) 142 115 
Biphenyl (dredge) 154 76 
2,6-Dimethyl Naphthalene (dredge) 156 141 
1-Methyl phenanthrene (dredge) 192 191,193 
Benzo (e) pyrene (dredge) 252 125 
Perylene (dredge) 252 125 
Carbazole 167 166,139 
Pentachlorophenol 266 264,268 
Hexachlorobenzene 284 282,286 
Bis(2-ethylhexyl)phthalate 149 167 
2-Chloronaphthalene 162 127, 164 
Di-n-butylphthalate 149 104150 
Hexachloroethane 117 201, 199 
2-methylnaphthalene-d 1 0 (surrogate) 152 125 
Fluorene-d 10 (surrogate) 176 175,177 
Pyrene-d 1 0 (surrogate) 212 210,213 
2,4-Dibromophenol (surrogate) 252 63, 143 
1 ,4-Dichlorobenzene-d4 (istd.) 152 115,150 
Naphthalene-d8 (istd.) 136 134,137 
Acenaphthene-d 1 0 (istd.) 164 162,160 
Phenanthrene-d 1 0 (istd.) 188 189 
Chrysene-d 12 (istd.) 240 241,236 
Perylene-d 12 (istd.) 264 260 

Primary ions must not be changed except in unusual instances where interference occurs with a co-eluting non-target 
analyte. In this case, a secondary ion may be used for quantitation with the following rules: 
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(1) The corresponding standard(s) (initial calibration curve and continuing calibration standard) must be re-quantitated with 
the secondary ion. 

(2) Approval must be obtained from the Organic Department Manager or the laboratory Operations Manager. 

The quantitation ion must then be changed back to the one specified in the table above after quantitation of the samples(s). 

Secondary ions are recommended only and may be changed depending upon instrument conditions (sensitivity, etc.). 
However, it is Katahdin policy that a minimum of 2 ions (primary and one secondary) be used for all GC/MS analyses. 
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FIGURE 2 

EXAMPLE OF GC/MS STANDARDS RECEIPT LOGBOOK ENTRY 
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FIGURE 3 

EXAMPLE OF SVOA STANDARDS PREPARATION LOGBOOK ENTRY 
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1.0 SCOPE AND APPliCATION 

This SOP describes all aspects of the analysis of extracts of solid and aqueous samples for 
Pesticides by EPA Method 8081 B, as performed by Katahdin Analytical Services, Inc. 
including sample analysis, data review, standard preparation and instrument calibration. 

It is applicable to the following compounds: aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta
BHC, chlordane, 4,4'-DDT, 4,4-DDE, 4,4'-DDD, dieldrin, endosulfan I, endosulfan II, 
endosulfan sulfate, endrin, endrin aldehyde, heptachlor, heptachlor epoxide, toxaphene, 
endrin ketone, and methoxychlor. Extracts are analyzed by Gas Chromatography-Electron 
Capture Detector (GC-ECD). 

1.1 Definitions 

ANALYTICAL BATCH: 20 or fewer samples which are analyzed together with the same 
method sequence and the same lots of reagents and with the manipulations common to 
each sample within the same time period or in continuous sequential time periods. 

METHOD BLANK (laboratory reagent blank): An artificial sample designed to determine 
if method analytes or other interferences are present in the laboratory environment, the 
reagents, or the apparatus. For aqueous samples, laboratory reagent grade water is 
used as a blank matrix; however a universal blank matrix does not exist for solid 
samples, and therefore, no matrix is used. The blank is taken through the appropriate 
steps of the process. 

INDEPENDENT CALIBRATION VERIFICATION (ICV): A verification of the ratio of 
instrument response to analyte amount. ICV solutions are prepared from stock 
solutions which are independent from the stock solutions used to prepare the 
calibration standards. 

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the 
stock standard solution, which is used to calibrate the instrument response with respect 
to analyte concentration. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control, and whether the 
laboratory is capable of making accurate and precise measurements. The matrix used 
should be phase matched with the samples and well characterized. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of 
stock solutions of certain analytes are added to a sample matrix prior to sample 
extraction and analysis. Samples are split into duplicates, spiked and analyzed. Percent 
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recoveries are calculated for each of the analytes detected. The relative percent 
difference between the samples is calculated and used to assess analytical precision. 

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of 
known analyte standard versus the instrument response to the analyte. 

STOCK STANDARD SOLUTION: A concentrated solution containing a single certified 
standard that is a method analyte, or a concentrated solution of a single analyte 
prepared in the laboratory with an assay reference compound. Stock standard solutions 
are used to prepare calibration standards. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

KATAHDIN INFORMATION MANAGEMENT SYSTEM (KIMS) : A complete multi-user 
system with the capabilities of integrating laboratory instrumentation, generating 
laboratory worksheets, providing complete Lab Order status and generating reports. 
KIMS utilizes these features through a database. 

PE NELSON TURBOCHROM: A data acquisition system that is used to collect 
chromatographic data. The system can also be used to archive raw data files. 

HP ENVIROOUANT: A data acquisition system that is used to collect chromatographic 
data. 

TARGET: A software system that combines full processing, reporting and 
comprehensive review capabilities, regardless of chromatographic vendor and data 
type. 

TARGET DB: An oracle database used to store and organize all Target data files. 

OUICKFORMS: A laboratory reporting software for Target and Target DB. The 
OuickForms report module for Target is preconfigured with generalized forms and US 
EPA CLP report forms and disk deliverables, which can be customized. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced in 
the analysis of pesticides by method 8081, current revision. Each analyst must 
demonstrate the ability to generate acceptable results with this method. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-302-10 
Date Issued: 08/09 

TITLE: 

Page 6 of 25 

ANALYSIS OF PESTICIDES BY GAS CHROMATOGRAPHY/ELECTRON CAPTURE 
DETECTOR (GC/ECD): SW-846 METHOD 8081 

It is the responsibility of all Katahdin technical personnel involved in analysis by 
method 8081, current revision, to read and understand this SOP, adhere to the 
procedures outlined, and to properly document their data in the appropriate lab 
notebook. Any deviations from the test or irregularities with the samples should also be 
recorded in the lab notebook and reported to the Department Manager or designated 
qualified data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to initiate 
periodic review of the associated logbooks. 

1.3 Health and Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to all 
personnel involved in the chemical analysis. Everyone involved with the procedure must 
be familiar with the MSDSs (material safety data sheets) for all the materials used in 
this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Plan and must follow appropriate procedures. These include the use of appropriate 
personal protective equipment (PPE) such as safety glasses, gloves and lab coats 
when working with chemicals or near an instrument and not taking food or drink into 
the laboratory. Each analyst should know the location of all safety equipment. Each 
analyst shall receive a safety orientation from their Department Manager, or 
designee, appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention techniques 
to address their waste generation. Refer to the current revision of the Katahdin 
Hazardous Waste Management Program for further details on pollution prevention 
techniques. 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Analytical Environmental Health and Safety Manual 
and SOP SD-903, "Sample Disposal," current revision. Expired standards are lab 
packed, placed in the Katahdin hazardous waste storage area, and disposed of in 
accordance with this SOP. 
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Wastes generated during standards preparation are disposed of in the Mixed 
Flammable Waste (0). After the extracts have been analyzed, the autosampler vials 
and any expired standard vials or ampules are disposed of in the Organic Vial Waste 
(P). 

2.0 SUMMARY OF METHOD 

2.1 Method 8081 provides gas chromatographic conditions for the detection of ppb 
concentrations of certain organochlorine pesticides. Prior to the use of this method, 
appropriate sample extraction techniques must be used. Both neat and diluted organic 
liquids (Method 3580, waste dilution) may be analyzed by direct injection. A 2-5 ul 
aliquot of sample is injected into a gas chromatograph (GC) using the direct injection 
technique, and compounds in the GC effluent are detected by an electron capture 
detector (ECD). 

2.2 The sensitivity of Method 8081 usually depends on the concentration of interferences 
rather than on instrumental limitations. If interferences prevent detection of the 
analytes, Method 8081 may also be performed on samples that have undergone 
cleanup. Method 3660, Sulfur Cleanup, by itself or in conjunction with Method 3620, 
Florisil Column Cleanup, may also be used to eliminate interferences in the analysis. 

3.0 INTERFERENCES 

3.1 Interferences by phthalate esters can pose a problem in pesticide determinations when 
using the electron capture detector. Common flexible plastics contain various amounts 
of phthalates. Care has to be taken to avoid using any plastic materials during the 
extraction process. Exhaustive cleanup of reagents and glassware may be required to 
eliminate background phthalate contamination. 

4.0 APPARATUS AND MATERIALS 

4.1 Gas chromatograph 

4.1.1 GC Hewlett Packard 6890 or 5890 series I or II or 6890 connected to the 
Turbochrom or Enviroquant data system,or equivalent. 

4.1.2 Columns: Instruments are configured with a pre-column originating from the 
injection port which is connected to deactivated glass Y splitter that connects 
two different columns to two detectors. The most commonly used columns 
are: RTX-35 30M x 0.53 mm 10, RTX-5 30M x 0.53 MM 10, or RTX-1701 30M 
x 0.53 mm 10. Equivalent columns can be used. 
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4.1.3 Detectors: Electron capture detectors (ECD). 

4.2 Volumetric flasks, class A: sizes as appropriate with the ground-glass stoppers. 

4.3 Syringes: various sizes for preparing standards and injecting samples on the 
instrument. 

4.4 Vials: various sizes and types including crimp tops. 

4.6 Refrigerator for storage of extracts and standards. 

5.0 REAGENTS 

5.1 Solvents 

5.1.1 Hexane: pesticide quality or equivalent for diluting samples and standards. 

5.2 Standards 

5.2.1 Stock standard solutions: Solutions purchased from suppliers like Restek or 
other acceptable retailers. Expiration dates are one year from date of opening 
vial or sooner if manufacturers date is less. Upon receipt, all standards are 
logged into the appropriate logbook with the date of receipt, expiration date, 
source, lot number, solvent and concentration of compounds. 

5.2.2 Calibration standards: Prepared through the dilution of the stock standards with 
hexane. Expiration date is 6 months or sooner. Information is documented in a 
separate logbook. 

5.2.3 Pesticide Working standards: Prepared by diluting the stock mix of 2000 ug/ml 
that contains all single component pesticides into hexane to give final 
concentrations of: 0.005, 0.01, 0.025, 0.05, 0.10, and 0.25 ug/ml. The mix, 
referred to as INDAB, also contains two surrogates: Tetrachloro-m-xylene and 
Decachlorobiphenyl, which are at the same concentrations as the pesticides. 

5.2.4 Independent Calibration Verification Standard: Prepared as above using a 
standard independent of the calibration standards. 

5.2.5 Multicomponent Pesticide Working standards: Toxaphene is prepared by 
diluting the Toxaphene stock solution to a concentration of 1.0 ug/ml. 
Technical chlordane is prepared similarly except to a concentration of 0.50 
ug/ml. 
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5.2.6 Evaluation Mix: Prepared by diluting the stock solution to a concentration of 
0.20 ug/mL. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Extracts must be stored under refrigeration and analyzed within 40 days of extraction. 

7.0 PROCEDURES 

EXTRACTION - Refer to the appropriate SOP for the correct extraction procedure. In general, 
water samples are extracted using methods 3510, 3520 or 3535 while solid samples use 
methods 3540, 3545 or 3550. 

7.1 INSTRUMENT CONDITIONS 

Refer to the instrument logbook for the current column and conditions. 

Typical conditions are: Makeup flow: 
Column flow: 
Injector Temp: 
Detector Temp: 
Oven Ramp: 
Run time: 
Injection size: 

7.2 CALIBRATION 

60 ml/min Nitrogen or Ar/Methane 
3.75 ml/min 
200 
300 
160(0) - 5/min - 260(10) 
24 min 
2 uL 

7.2.1 The GC system is calibrated using the external standard calibration procedure. 
A six-point calibration standard mix of the INDAB mix listed in Reagents 
Section 5.2.2 is prepared along with a single point standard of Toxaphene and 
Technical Chlordane. 

If the sample contains Toxaphene, a six-point calibration curve is analyzed. If 
the sample contains Chlordane and the analysis request is for Technical 
Chlordane, a six-point calibration curve is analyzed. If the analytical request is 
for the two components alpha-Chlordane and gamma-Chlordane, these two 
compounds are quantitated from the INDAB mix. 

Toxaphene is calibrated using the 5 to 10 major peaks of the standard. The 
Target system will calculate a peak height for all 5 to 10 peaks. A calibration 
curve is prepared in Target using the peak heights of the 5 to 10 peaks against 
the concentration of the standard. 
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Technical Chlordane is calibrated using 3 to 5 major peaks of the standard. 
The Target system will calculate a peak height for all three to five peaks. A 
separate calibration curve for each of the 3 to 5 peaks is prepared in Target 
using the peak height against the concentration of the standard. 

Each calibration standard is injected using the technique that is used to 
introduce the actual samples into the GC. The Target system will calculate a 
peak height for each compound. A calibration curve can be prepared in Target 
using the peak height against the concentration of the standard. A non-linear 
calibration applying a second order polynomial (quadratic fit) equation is used 
to prepare the curve. In order to be used for quantitative purposes, the 
Coefficient of Determination must be greater than or equal to 0.990. The 
quadratic equation is: 

y = ax2 + bx + C 

where: y = Instrument response 
b = Slope of the line 
x = Concentration of the calibration standard 
c = The intercept 

Please note that a non-linear calibration model may not be allowable for certain 
states, federal programs, or clients. South Carolina does not allow non-linear 
calibration for compliance work originating in their state. In these cases, a 
linear calibration model must be used. The linear equation is 

y = bx + c 

where: y = Instrument response 
b = Slope of the line 
x = Concentration of the calibration standard 
c = The intercept 

The calibration curve is calibrated the same way as the second order 
polynomial equation except that a five-point calibration standard mix is used. 

7.2.2 The INDAB mix calibration curve must be checked initially by analyzing a 
standard containing the same analytes as the curve but prepared from another 
source. If the response of the analytes from the independent source varies by 
more than ± 20%, a new independent source standard must be analyzed or a 
new calibration curve must be prepared and/or analyzed. 

7.2.3 The working calibration curve must be verified on each 12-hour shift that 
samples are to be analyzed by injecting the mid-point calibration standard. 

7.3 RETENTION TIME WINDOWS 
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7.3.1 Three injections of all single component standard mixtures and multiresponsive 
products throughout the course of a 72-hour period. 

7.3.2 The standard deviation of the three retention times is calculated for each single 
component standard. For multiresponsive products, a major peak from the 
envelope is chosen and a standard deviation is calculated using the three 
retention times for that peak. 

7.3.3 Plus or minus three times the standard deviation of the retention times for each 
standard is used to define the retention time window; however, the experience 
of the analyst should weight heavily in the interpretation of chromatograms. 
For multiresponsive analytes, the analyst should use the retention time window, 
but should primarily rely on pattern recognition. 

7.3.4 Retention time windows are calculated for each standard on each GC column 
and whenever a new GC column is installed. The data is kept on file in the 
laboratory. 

7.3.5 If the calculated retention time window results in a value of 0.03 minutes or 
less, the laboratory will apply nominal windows. This is done in order to avoid 
any false negative hits because of the window being too narrow. The windows 
are: ± 0.05 for Heptachlor, Aldrin and all BHC compounds, ± 0.07 for all other 
target analytes. By utilizing these windows, a false positive hit may be initially 
indicated, but an experienced analyst could determine a false positive by 
carefully evaluating the chromatograms. Please note that the use of nominal 
retention time windows may not be allowable for certain states, federal 
programs, or clients. South Carolina does not allow the use of nominal limits 
for compliance work originating in their state. In these cases, a window of ± 
0.03 minutes must be used if the established retention time window is less than 
0.03 minutes. 

7.4 GAS CHROMATOGRAPHIC ANALYSIS 

7.4.1 Before calibration is performed, and at the beginning of each 12 hour shift, the 
system is evaluated for analyte degradation by the analysis of a standard mix 
containing only endrin and 4,4'-DDT, often called an evaluation mix (EVAL): 

COMPOUND CONCENTRATION 
Endrin 0.20 ng/uL 
DDT 0.20 ng/uL 

The % breakdown of DDT and the % breakdown of Endrin is calculated using the 
following formulas (PH = Peak Height): 
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% Breakdown DDT = ___ -l..(P'-H'-'-'-'[D=D=D..L.l _+..:...P..:...H.!....J[L:::D:..:::D~E:.J.])L--____ * 100 
(PH [DDD] + PH [DDE] + PH [DDT]) 

% Breakdown Endrin =(PH [Endrin Aldehyde] + PH [Endrin Ketone]) * 100 
(PH of [Endrin Aldehyde] + PH of [Endrin Ketone] + PH of [Endrin] 

The breakdown of either DDT or Endrin in the evaluation mix cannot exceed 15%. If 
there is breakdown of either compound exceeding 15% before starting a calibration, 
instrument maintenance must be performed. A calibration can not be run until the 
evaluation mix meets the acceptance criteria. If the exceeding breakdown occurs 
during the analysis sequence, then any samples analyzed after a failing evaluation mix 
must be reanalyzed. Reanalysis can not resume until after an acceptable evaluation 
mix. 

7.4.2 Gently shake sample extracts before via ling for analysis. 

7.4.3 All instrument injections are performed using the direct injection technique with 
an autosampler set for 2-5 uL injection volumes. 

7.4.4 Samples are analyzed in a set referred to as an analysis sequence. The 
sequence begins with instrument calibration as listed in section 7.2 followed 
by sample extracts interspersed with mid-concentration calibration standards. 
Before any samples are analyzed the instrument must be calibrated by 
analyzing a six-point calibration or a 0.05ppm concentration standard 
(calibration verification standard). If a CV is run, the calculated concentration 
must not exceed a difference of ± 15%. DoD allows a difference of ± 20%. 
Each sample analysis must be bracketed with an acceptable initial calibration 
and closing CV or an opening CV and a closing CV for each 12-hour shift. 
The closing CV standard is at 0.25ppm. The calibration standard must also be 
injected at intervals of not less than once every ten samples and at the end 
of the analysis sequence. If the CV fails, the instrument is checked for any 
obvious problems and maintenance is performed if deemed necessary. All 
samples that were injected after the last standard that last met the QC 
criteria must be evaluated to prevent mis-quantitations and possible false 
negative results, and re-injection of the sample extracts may be required. 
However, if the standard analyzed after a group of samples exhibits a 
response for an analyte that is above the acceptance limit, i.e. > 15%, and the 
analyte was_not detected in the specific samples analyzed during the 
analytical shift, then the extracts for those samples do not need to be 
reanalyzed, as the CV standard has demonstrated that the analyte would 
have been detected were it present. In contrast, if an analyte above the QC 
limits was detected in a sample extract, then re-injection is necessary to 
ensure accurate quantitation. If an analyte was not detected in the sample 
and the standard response is more than 15% below the initial calibration 
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response, then re-injection is necessary to ensure that the detector response 
has not deteriorated to the point that the analyte would not have been 
detected even though it was present. 

7.4.5 The center of the retention time window for each analyte and surrogate is 
established by using the absolute retention time for each analyte and 
surrogate from the daily opening calibration verification or initial calibration. 

7.4.6 The identification of Pesticides is based on agreement between the retention 
times of peaks in the sample chromatogram with the retention time windows 
established through the analysis of standards of the target analytes. An analyte 
is tentatively identified when a peak from a sample falls within the absolute 
retention time window. Each tentative identification must be confirmed using a 
second GC column of dissimilar stationary phase or using another technique 
such as GC/MS. If the retention times of the peaks on both columns fall within 
the retention time windows on the respective columns, then the target analyte 
identification has been confirmed. 

7.4.7 If the response for an analyte exceeds the calibration range of the system, the 
sample must be diluted and reanalyzed. 

7.4.8 If peak detection and identification are prevented due to interferences, the 
hexane extract may need to undergo a cleanup. The extract may be subjected 
to a florisil cleanup (method 3620) and/or a sulfur cleanup (method 3660). 
Whenever a sample receives a cleanup, the associated QC must also be 
subjected to the same cleanup(s) and reanalyzed. 

7.4.9 When a GC system is determined to be out of control because either a CV can 
not pass or a six point calibration does not meet the coefficient of determination 
criteria, instrument maintenance is likely necessary. Routine instrument 
maintenance may involve changing the septum, replacing the liner, clipping the 
pre-column, replacing the Y connector, or replacing the column. This 
information is recorded in the instrument run log (Figure 1). When an 
instrument requires more severe maintenance like replacing the ECD or an 
electronic board, this information is written in the instrument maintenance 
logbook. Refer to Katahdin SOP CA-1 01, Equipment Maintenance. 

7.4.10 The concentration of an analyte is calculated by using the calibrated curve that 
is prepared in Target. When an analyte is identified, Target displays a 
concentration after the file is processed through the appropriate calibrated 
method. 

7.4.11 The concentrations from the reports are then incorporated with the extraction 
data to arrive at a final concentration. 
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7.4.11.1 Water: Concentration (ug/L) = (C) (Vt)/(Vs) 

7.4.11.2 Soil / SedimentConcentration (mg/kg) = (C) (Vt)/(Ws) (D) 

where, C = concentration calculated by Target in ug/ml 

7.5 Data Review 

Vt = Volume of total extract including any instrument dilutions 
Vs = Volume of sample extracted 
Ws = Weight of sample extracted 
D = Decimal total solids 

7.5.1 Initial Data Review 

The initial data review is accomplished by the analyst who ran the samples. 
This review is of sufficient quality and detail to provide a list of samples that 
need to be reanalyzed or diluted and reanalyzed. The initial data review is 
performed on the detailed quantitation reports of the analyzed samples. This 
data review examines criteria that directly impact whether or not the sample 
needs to be reanalyzed and/or extracted. These criteria include: 

+ QC criteria for method blank, LCS, MS/MSD, and calibration - refer to 
section 8.0. 

• Surrogate recovery 
+ Chromatography: cleanups, manual integration. 
• Target compound detection: quantitation, confirmation, false positives. 

The requirement of the GC laboratory is that this initial data review be 
completed no later than the end of the next workday. After the analyst has 
completed his or her initial data review, the information is then ready to be 
processed for reporting. Refer to section 7.7. 

7.5.2 Surrogate recovery 

All recoveries must meet the most recently laboratory established 
acceptance limits, which are listed on the Laboratory Surrogate Acceptance 
Limit sheet. For 000 work, the surrogates must meet the acceptance limits 
in the 000 QSM. 

The sample is evaluated for recoveries of the two surrogates. The recoveries 
of both surrogates are evaluated on both the primary and secondary column. 
The higher recovery from both columns is reported on the analytical report 
for both surrogates. The sample chromatogram is reviewed for any 
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interferences before determining whether to accept a sample based on the 
surrogate recoveries. If the surrogate recovery is affected by matrix 
interference, the sample result may be accepted with narration. If the 
recovery of one surrogate is outside of the laboratory established acceptance 
limit on one or both columns, and the second is acceptable, the data is 
narrated. If the recoveries for both surrogates are not acceptable because 
the recoveries are high and the sample does not contain any analytes above 
the POL, the data is narrated. If the recoveries for both surrogates are low 
and there is no apparent matrix effect, the sample is reextracted. 

For method blanks, if the recoveries of both surrogates are low or high, and 
the blank does not contain any target analytes above the POL, and the 
recoveries of both surrogates in the sample(s) are acceptable, the data is 
narrated. If the recoveries in the blank are low and it does not contain any 
target analytes above the POL, and the recoveries in the samples are 
acceptable but the sample contains one or more target analytes above the 
POL, the sample may be reextracted. 

For laboratory control samples (LCS), if the only discrepancy in the extraction 
batch is with the LCS, and the analyte spike recoveries are acceptable, the 
data is narrated. If the recoveries of both the surrogates and the analyte 
spikes are low, the samples may need to be reextracted. 

For DoD work, O-flag all detected analytes in the sample if the surrogates fail 
the acceptance criteria. 

7.5.3 Chromatography 

The chromatography should be examined for the presence of any non-target 
peaks, which can be used as an indication of whether or not matrix 
interference might be influencing surrogate recoveries. If the chromatogram 
indicates interferences, then a cleanup may be needed. See section 7.4.7. 

Manual integrations are to be performed when chromatographic conditions 
preclude the computer algorithm from correctly integrating the peak of 
concern. In no instance shall a manual integration be performed solely to 
bring a peak within criteria. 

Each peak of concern is examined by the primary analyst to ensure that the 
peak was integrated properly by the computer algorithm. Should a manual 
integration be necessary (for instance, due to a split peak, peak tailing, or 
incomplete resolution of isomeric pairs), an "m" qualifier will automatically be 
printed on the quantitation report summary. The analyst will date and initial 
the "m" on the quanitation report summary and assign a code that indicates 
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the reason for the manual integration. Refer to Katahdin SOP OA-812 
"Manual Integration on GC/MS, GC, HPLC and IC Datasystems" for more 
information. 

7.5.4 Target Compound Detection 

GC analysis relies heavily on the experience of the analyst. Sample 
chromatograms must be evaluated focusing on scientific judgment, 
knowledge of the column behavior and matrix effects. The chromatogram 
from channel A is evaluated with that from channel B. If a target analyte is 
present on both channels and the concentration is within the calibration 
range, and the quantitation from both chromatograms agrees within ±40%, 
the analyte is considered to be present in the sample. In cases where the 
RPD is greater than 40% and the analyte is reported, the analyte must be J
flagged indicating that the result is an estimated value. The higher of the 
two concentrations is reported unless matrix interference is causing 
erroneously high results. In this case report the lower result and narrate. 
Sometimes interference on one column (i.e. sulfur) will prevent a target 
analyte from detection and it is present on the conformational column. In this 
scenario, the result would be reported from one column and need to be "0" 
flagged to indicate that it was not confirmed on a second column. 

All flagged data must be discussed in the narrative 

In order to avoid reporting false positives, identified peaks on a 
chromatogram may need to be undetected electronically in Target. The 
possible scenarios are: If an analyte is present on one column but its 
concentration is below the POL, if an analyte is present on one column but 
does not confirm on the other channel, or if an analyte is present but its 
retention time is ±0.04 minutes or more than the retention time of the analyte 
in the preceding CV. 

The GC Analyst must rely on technical experience in reviewing 
chromatograms in determining if a hit is an actual analyte or a false positive. 

7.6 Reporting 

After the chromatograms have been reviewed and any target analytes have been 
quantitated using Target, the necessary files are brought into OuickForms. 
Depending on the OC level requested by the client, a Report of Analysis (ROA) and 
additional reports, such as LCS forms and chronology forms, are generated. The 
package is assembled to include the necessary forms and raw data. The data 
package is reviewed by the primary analyst and then forwarded to the secondary 
reviewer. The secondary reviewer validates the data and checks the package for 
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any errors. When completed, the package is sent to the department manager for 
final review. A completed review checklist (Figure 2) is provided with each package. 
The final data package from the Organics department is then processed by the Data 
Management department. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 and to details in this section for a summary of QC requirements, 
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for 
analysts. The criteria does not cover all possible situations. If any of the QC requirements 
are outside the recovery ranges listed in this section or in Table 1, all associated samples 
must be evaluated against all the QC. In some cases data may be reported, but may be 
reanalyzed in other cases. Making new reagents and standards may be necessary if the 
standardization is suspect. The corrective actions listed in this section and in Table 1 may 
rely on analyst experience to make sound scientific judgments. These decisions are based 
on holding time considerations, client and project specific Data Quality Objectives and on 
review of chromatograms. The Department Manager, Operations Manager, and/or Quality 
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be 
reanalyzed within hold time. In these cases "qualified" data with narration may be advisable 
after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

8.1 For each analytical batch (up to 20 samples), a method blank, laboratory control 
sample (LCS), matrix spike and matrix spike duplicate are analyzed. They are carried 
through all stages of the sample preparation and analysis steps. 

8.2 Spike concentrations: The LCS and the MS/MSD are spiked with the twenty single 
component pesticides at the same concentration. The spike concentrations are: 

WATER u IL SOILS ug/Kg 
Pesticides 0.50 16.7 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-302-10 
Date Issued: 08/09 

TITLE: 

Page 18 of 25 

ANALYSIS OF PESTICIDES BY GAS CHROMATOGRAPHY/ELECTRON CAPTURE 
DETECTOR (GC/ECD): SW-846 METHOD 8081 

The surrogate spike concentrations in the final extract are: 

WATERug/L SOILS ug/Kg 
Tetrachloro-m-xylene(TCX) 1.0 33.3 

DCB 1.0 33.3 

8.3 LCS and MS/MSD acceptance criteria and Corrective Action: All QC samples are 
calculated for percent recovery of the spiked analyte(s). The recoveries are compared 
to laboratory established acceptance limits. Refer to Katahdin SOP QA-808, 
"Generation and Implementation of Statistical QC Limits and/or Control Charts," 
current revision. For DoD work, the recoveries are compared to DoD QSM 
acceptance limits. 

The LCS recoveries for all analytes are evaluated. All of the compounds of interest 
must fall within the established statistical limits with the following sporadic exceedance 
allowances. South Carolina does not allow for marginal exceedances for 
compliance work originating in their state. 

Number of Number of 
Analytes Allowable Exceedances 

> 90 5 
71 - 90 4 
51 -70 3 
31 - 50 2 
11 - 30 1 

<11 0 

If less than the number of allowable exceedances fail the statistical limits, no corrective 
action is needed. If greater than the number of allowable exceedances fail the 
statistical limits, corrective action may be taken. Corrective actions may vary with each 
situation. However, in the case where the failures are high and the samples are non
detect for those compounds, then no corrective action is required. Otherwise, 
corrective action may involve reanalysis or recalibration. The specific corrective actions 
taken will rely on analyst experience to make sound scientific judgments while 
considering client objectives, other quality control indicators and/or the ability to 
reanalyze a sample within holding time. 

If a spike compound is outside of the acceptance limits in the matrix spike sample but 
is acceptable in the LCS, the data is considered acceptable. The cause of the failure is 
possibly attributable to matrix interference. However, if the compound fails in both the 
LCS and the MS/MSD, the result for that analyte is suspect and may not be reported 
for regulatory compliance purposes. 
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Please note that established acceptance limits that are wider than 70-130% may not 
be allowable for certain states, federal programs, or clients. For South Carolina, the 
acceptance limits for the spiked analytes will be 70-130% or narrower. 

DoD work requires Q-flagging the specific LCS analytes that fail and are detected in 
the associated samples. MS/MSD failures require a J-flag in the parent sample for the 
analytes that fail the acceptance criteria. 

8.4 Surrogate acceptance criteria and Corrective Action: Surrogate recoveries are 
calculated on all samples, blanks and spikes. The recoveries are compared to 
laboratory established acceptance limits. 

When a sample has a surrogate that falls outside of the laboratory established 
acceptance limit window, the problem should be investigated. If the recovery looks like 
it is affected by the sample matrix, the sample may be reinjected to confirm matrix 
interference. When a sample has no detectable surrogate recovery, the sample should 
be reextracted. 

For DoD work, Q-flag all detected analytes in the sample if the surrogates fail the 
acceptance criteria. 

8.5 CAR: Whenever data is not acceptable because of a failing LCS or surrogate 
recovery, a corrective action report (CAR) must be initiated as soon as possible. 

9.0 METHOD PERFORMANCE 

The method detection limit (MDL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Organic Department 
Manager and with the QAO. Refer to the current revision of Katahdin SOP QA-806, Method 
Detection Limit, Instrument Detection Limit and Reporting Limit Studies and Verifications, 
for procedures on determining the MDL. 

Refer to the current revision of Method 8081 for other method performance parameters and 
requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition. 
Final Update IV, dated February, 2007, Method 8081 B. 
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TABLE 1 

QC REQUIREMENTS 

QC Check Minimum Acceptance Criteria Corrective Action 
Frequency 

Method blank One per prep No analyte detected (1) Investigate source of contamination 
batch of twenty >PQL (2) Evaluate the samples and associated QC:i.e. If the 
or fewer samples blank results are above the PQL, report sample results 

DoD: no analyte which are < PQL or > 1 OX the blank concentration. 
detected >1/2 PQL and Otherwise, reprep a blank and the remaining samples. 
>1/10 the amount 
measured in sample 

LCS One per prep Statistically derived (1) Evaluate the samples and associated QC: i.e. If an 
batch of twenty limits. Note that limits MS/MSD was performed and acceptable, narrate. If an 
or fewer samples wider than 70-130% are LCS/LCSD was performed and only one of the set was 

not allowable for some unacceptable, narrate. If the surrogate recoveries in the 
states, programs or LCS are low but are acceptable in the blank and 
clients, i.e. South samples, narrate. If the LCS recovery is high but the 
Carolina. See also sample results are < PQL, narrate. Otherwise, reprep a 
section 8.4 of this SOP blank and the remaining samples. 
for more information on 
allowable exceedances 

DoD: Use DoD QSM 
acceptance limits. 

CCV If calibration ± 15% D (1) Evaluate the samples: If the %D>+15% and sample 
curve previously results are <PQL, narrate. If %D>±15% only on one 
analyzed, DoD: 20%D channel, narrate. If %D>±15% for the closing CV, and is 
analyze daily likely a result of matrix interference, narrate. Otherwise, 
before samples reanalyze all samples back to last acceptable CV. 
and after every 
10 samples. 

Matrix Spike\ One for every set Same as for LCS (1) Evaluate the samples and associated QC: i.e. If the 
Matrix Spike of 20 samples LCS results are acceptable, narrate. (2) If both the LCS 
Duplicate and MS/MSD are unacceptable, reprep the samples and 

QC. 
6 pt of INDAB mix Initial cal prior to 6pt calibration (1) Repeat Initial calibration 
with mid-pt cal of sample analysis coefficient of (2) If single pt cal Toxaphene, or Chlordane is identified 
Toxaphene and determination ~ 0.990 in analysis of sample, 6 pt calibration run of identified 
Chlordane compound with reanalysis of sample. 
Independent Once after Initial ± 20 % D Reanalyze standard 
calibration calibration Reprep standard 
verification Reprep standard from fresh stock. 
Demonstrate One time per All recoveries within Recalculate results; locate and fix problem; rerun P & A 
ability to generate analyst initially method QC acceptance study for those analytes that did not meet criteria prior to 
acceptable P & A and annually limits sample analysis 
using 4 replicate thereafter. 
analyses of a QC 
check standard 
MDL study Refer to KAS SOP QA-806, "Method Detection Limit, Instrument Detection Limit and Reporting Limit 

Studies and Verifications", current revision. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-302-10 METHOD 8081, current revision 

Apparatus/ None 
Materials 

Reagents None 

Sample None 
preservation/ 
handlin~ 

Pn:.Joadures 7.3.5 If the calculated retention time window results 7.6.3 If the standard deviation of the 
in a value of 0.03 minutes or less, the laboratory will retention times for a target compound is 
apply nominal windows. This is done in order to 0.000 (Le., no difference between the 
avoid any false negative hits because of the window absolute retention times), then the 
being to narrow. The windows are: ± 0.05 for laboratory may either collect data from 
Heptachlor, Aldrin and all BHC compounds, ± 0.07 additional injections of standards or use 
for all other target analytes. By utilizing these a default standard deviation of 0.01 
windows, a false positive hit may be initially minutes. (Recording retention times to 
indicated, but an experienced analyst could three decimal places rather than only 
determine a false positive from scrutinizing the two should minimize the instances in 
chromatograms. Please note that the use of nominal which the standard deviation is 
retention time windows may not be allowable for calculated as 0.000). 
certain states, federal programs, or clients. South 
Carolina does not allow the use of nominal limits for 
compliance work originating in their state. In these 
cases, a window of ± 0.03 minutes must be used if 
the established retention time window is less than 
0.03 minutes. 

QC - Continuing None 
Calibration 

QC - LCS None 

QC- None 
Accuracy/Precision 

QC - MOL PQL - Practical Quantitation Level - three to ten EQL - Estimated Quantitation Level -
times the MOL. five to ten times the MOL 
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FIGURE 1 

EXAMPLE OF INSTRUMENT RUN LOG 

'1Katahdin Analytical Services, Inc. GC Laboratory Instrument Runlog 
.Jlnslrument: Ge08 '1 
.Amountlnjected, __ :....()!!'2~==-__ Method: 608 / G / 8082 

(circle) 
jReviewed by/ Oate: _______ _ 

Date Init. Result 
File 

Sample 
ID 

YIN Method Column Comments 
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FIGURE 2 

DATA REVIEW CHECKLIST 

Verbal Due Date ______ _ Due Date ______ _ 

I Primary I Secondary 

IDate: IDate: 

Levei: pnitia!s: \!niiials: ISDG No: 

!KAS No: IIAPproved : 0 Yes 

PRIMARY REVIEW CHECKLIST 

Highlight Method! project specific info=ation. 

All needed fo=s are present. 

Samnle Data Smnmarv Included (Level ill &. N ). 

Correct Work Order Number or SDG name (all fo=s). 

Correct project name and spelling (all fo=s). 

Correct file numbers (all fo=s). 

!\nalysis Date Correct. 

Extraction Method &. Analysis Method Correct. 

Product list compared to ROAs (compounds & PQLs). 

Chromatogram reviewed for unlabeled peaks (check product list). ____ _ 

Flagging of all ROAs correct (Florida Flagging CJ ). 

All runes included (level N) . 

!\.lllog book pages included (Soil weights,TCLP &. SPLP). 

Verify quant results for CLP. 

Update sample histOry files. 

Sign &. Date Manual integration (Narrate a.s needed ). 

Samplel.D's Truncated (NARRATE). YES i i Please list K.. "..S # below: 

First correction ' '.." Review and replace appropriate SDS Forms G. 

Second correction C! -7 Revie'\v and :-eplace appropriate SDS Forms i! 

Last saved by kasgc041l3/C: 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-302-10 
Date Issued: 08/09 

TITLE: 

Page 25 of 25 

ANALYSIS OF PESTICIDES BY GAS CHROMATOGRAPHY/ELECTRON CAPTURE 
DETECTOR (GC/ECD): SW-846 METHOD 8081 

FIGURE 3 

POLS FOR METHOD 8081 

Parameter/Method Analyte Practical Quantitation Level (PQL) 
Waters (ug/L) Soils (ug/kg) 

Organochlorine Aldrin 0.05 1.7 
Pesticides Alpha BHC 0.05 1.7 

Beta BHC 0.05 1.7 
SW3510/SW8081A (W) Delta BHC 0.05 1.7 
SW3520/SW8081A (W) Gamma BHC (Lindane) 0.05 1.7 
SW3550/SW8081A(S) Chlordane 0.50 17 

alpha-Chlordane 0.05 1.7 
I gamma-Chlordane 0.05 1.7 
4,4'-000 0.10 3.3 
4,4'-00E 0.10 3.3 
4,4'-00T 0.10 3.3 
Dieldrin 0.10 3.3 
Endosulfan I 0.05 1.7 
Endosulfan " 0.10 3.3 
Endosulfan Sulfate 0.10 3.3 
Endrin 0.10 3.3 
Endrin Aldehyde 0.10 3.3 
Endrin Ketone 0.10 3.3 
Heptachlor 0.05 1.7 
Heptachlor Epoxide 0.05 1.7 
Methoxychlor 0.50 17 
Toxaphene 1.00 33 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-305 
Revision History 
Cover Page 
Page 1 

TITLE: ANALYSIS OF CHLORINATED HERBICIDES BY GC USING METHYLATION 
DERIVATIZATION: SW-846 METHOD 8151 

Prepared By: Pek-r- Lefn~ Date: ~/q8 

Approved By: 

Group Supervisor: Date: / b. >,10/ 
I 7 

Operations Manager: Date: flJ-'-t/OJ 

QA Officer: 6cz a/I! 5\·· 71t'ccLtcL~'c Date: j';(Lf'O( 

General Manager: :b"d~"" i=' L~cf-..-n-- Date: \\~\Ol 
\ 

Revision History: 

SOP 
Changes 

Approval Approval Effective 
Revision Initials Date Date 

0\ Fonl\l\cz+ C hC~S Clddk'cf 'j=)?11 LrilC"'I'L, 

pi'ct£::'-!tlh~ ) h0~ ./in (hc;r- ch~~ 
&7 hJ.4·6! Y,;t-j 0 { 

8 IS/A 
'10 'Se'Of--C0VL s 1- ~- 8' w1CJ QA- ( t0LfL 

~lf CJ\CLf'-~ 0-)'\ SX~tLD.ns 

lJ~ tf,qL~ D~ 
. Q OJ-5 o...nd 7 If, 7' \ 

1<.e.0\SJiCI ~\:' to I rx.\iccr.::l:.Q Tu..rbDc:.hrorn \~ bLi.'""j l.l...4l<.<:i 0..-0 

Ds ~ ~tll.J;.rnJl.nt ~rttro\ OJ\d d.cct.C\ c:.~il ~-1:}Li:;a...re. . 
HKC D'l?)7.04 O'iS.?..l.0L(-~Luckc:l TOJ'c.~ re.lc:.d.!ld ~r.,,"\:\ons. C'N:'-~ 1-0 

~c::Uo">;I.'S.::'; ,<:''-1. 1 .\..0 cUld ~ \. 

~cl~~\>-LvJ..<:>",- cc..."'-~ov-u r--~~ 

OL.-\ o..cl.okJ. oJL "h::x A.A.J-; I\.j C V C<SV\..C' . L , ... ,. ?.-) 
L-f\- \) 

,--

jlcJo I.e... \- C\...J.all..LJl c v c...<!5V\...c.. 030L{OS 050'-1 0 ,) 

~clJ..LJ fV\_QA./V\N~ ci,,J. SoP . . 
c..h.C: "':::Q J.. <I. o...'L+ a.. <re..v. c..c....) ~ (.fc.l \ ~A-

0 

(n,1. V'lOV-, ckc.v'-Clf5 -+a ,E:. ~\e..c.~ .C\J ('re."\ +- ,... 
elf {Olp aLllo~ 8<:3 p.,..~c...~t.e31 f.zK qrccvf(V\.CcLe...oJJ ~(IO(,':::;, L-0D 

Ov~ t:'oi(Y)O,Jh~. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-305 
Revision History 
Cover Page - Cont. 
Page 2 

TITLE: ANALYSIS OF CHLORINATED HERBICIDES BY GC USING METHYLATION 
DERIVATIZATION: SW-846 METHOD 8151 

SOP 
Revision 

Changes 

Added L..;)~+<e S+«4:.yv'\-+o Sed. \.0. Add.d Nt.. 
~s Q.'s, deAe.. c~ r ::}"" OS • \..)f'~ d ,lui Co 101'>\. ... u; +< ........ ~ 
o.c:iGlt.~ f'to.SS; ..... Sc. .... : -k.r:c..... c..I-..c;."'5eJi c.orrelQ..-\-io .... c..o«(P.c' 
-to Coeffic.iU\..-\- "f' ~e·h:.,.. M.\~O<"l ; n Sl<c.~. Co 2.1 411.ruJ 
Tc.. I 

LC:. 'S ("-vnc~ w/s 
(\ l"'h; +0 ~:Ac~ h .5+' c.cJ). (1cAL~(o{ 009 

-fO.r Q. llOSR-b. \ - U;-,c,r-.ca'i...O LCY . 

1'2z~v'\.o,,!e d 16_\,:) Ie 4: - NO,Vfno·' 

'"'I I I ).:< (7. y I 7 
w 

Approval 
Initials 

L 

Approval 
Date 

Effective 
Date 

o 'f? /0' 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-305-08 
Date Issued: 08/09 
Page 3 of 23 

TITLE: ANALYSIS OF CHLORINATED HERBICIDES BY GC USING METHYLATION 
DERIVATIZATION: SW-846 METHOD 8151 

Please acknowledge receipt of this standard operating procedure by signing and dating both of the 
spaces provided. Return the bottom half of this sheet to the QA Department. 

I acknowledge receipt of copy _ of document SOP CA-305-08, titled ANALYSIS OF 
CHLORINATED HERBICIDES BY GC USING METHYLATION DERIVATIZATION: SW-846 
METHOD 8151 

Recipient: __________________ Date: _______ _ 

KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

I acknowledge receipt of copy _ of document SOP CA-305-08, titled ANALYSIS OF 
CHLORINATED HERBICIDES BY GC USING METHYLATION DERIVATIZATION: SW-846 
METHOD 8151 

Recipient: __________________ Date: _______ _ 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-305-08 
Date Issued: 08/09 
Page 4 of 23 

TITLE: ANALYSIS OF CHLORINATED HERBICIDES BY GC USING METHYLATION 
DERIVATIZATION: SW-846 METHOD 8151 

1.0 SCOPE AND APPLICATION 

This SOP details the procedure used by Katahdin Analytical Services, Inc. personnel for the 
analysis of soil and water extracts for Herbicides, Method 8151. It is applicable to the 
following compounds: 2,4-D, 2,4,5-TP (Silvex), 2,4,5-T, 2,4-DB, Dalapon, Dinoseb, 
Dichloroprop, Dicamba, MCPA, and MCPP. Extracts are analyzed by Gas Chromatography
Electron Capture Detector. Detection limits achievable by this method are listed in Table 3. 

The analyte Pentachlorophenol has also been analyzed for and quantitated using this 
method as part of a client's special request. 

1.1 Definitions 

ANALYTICAL BATCH: 20 or fewer samples which are analyzed together with the 
same method sequence and the same lots of reagents and with the manipulations 
common to each sample within the same time period or in continuous sequential time 
periods. 

METHOD BLANK (laboratory reagent blank): An artificial sample designed to 
determine if method analytes or other interferences are present in the laboratory 
environment, the reagents, or the apparatus. For aqueous samples, laboratory 
reagent grade water is used as a blank matrix; however a universal blank matrix does 
not exist for solid samples, and therefore, no matrix is used. The blank is taken 
through the appropriate steps of the process. 

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte 
amount, a calibration check is done by analyzing for analyte standards in an 
appropriate solvent. Calibration check solutions are made from a stock solution which 
is different from the stock used to prepare standards. 

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the 
stock standard solution that is used to calibrate the instrument response with respect 
to analyte concentration. 

INDEPENDENT CALIBRATION VERIFICATION (ICV): A verification of the ratio of 
instrument response to analyte amount. ICV solutions are prepared from stock 
solutions which are independent from the stock solutions used to prepare the 
calibration standards. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control, and whether the 
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laboratory is capable of making accurate and precise measurements. The matrix 
used should be phase matched with the samples and well characterized. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of 
stock solutions of certain analytes are added to a sample matrix prior to sample 
extraction and analysis. Samples are split into duplicates, spiked and analyzed. 
Percent recoveries are calculated for each of the analytes detected. The relative 
percent difference between the samples is calculated and used to assess analytical 
precision. 

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of 
known analyte standard versus the instrument response to the analyte. 

STOCK STANDARD SOLUTION: A concentrated solution containing a single 
certified standard that is a method analyte, or a concentrated solution of a single 
analyte prepared in the laboratory with an assay reference compound. Stock 
standard solutions are used to prepare calibration standards. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

KATAHDIN INFORMATION MANAGEMENT SYSTEM (KIMS) : A complete multi
user system with the capabilities of integrating laboratory instrumentation, generating 
laboratory worksheets, providing complete Lab Order status and generating reports. 
KIMS utilizes these features through a database. 

PE NELSON TURBOCHROM: A data acquisition system that is used to collect 
chromatographic data. The system can also be used to archive raw data files. 

HP ENVIROQUANT: A data acquisition system that is used to collect 
chromatographic data. 

TARGET: A software system that combines full processing, reporting and 
comprehensive review capabilities, regardless of chromatographic vendor and data 
type. 

TARGET DB: An oracle database used to store and organize all Target data files. 
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QUICKFORMS: A laboratory reporting software for Target and Target DB. The 
QuickForms report module for Target is preconfigured with generalized forms and US 
EPA CLP report forms and disk deliverables, which can be customized. 
Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the analysis of herbicides by EPA Method 8151. Each analyst must demonstrate 
the ability to generate acceptable results with this method. Refer to Katahdin SOP 
QA-805, current revision, "Personnel Training & Documentation of Capability". 

It is the responsibility of all Katahdin technical personnel involved in analysis by 
method 8151 to read and understand this SOP, to adhere to the procedures 
outlined, and to properly document their data in the appropriate lab notebook. Any 
deviations from the test or irregularities with the samples should also be recorded in 
the lab notebook and reported to the Department Manager or designated qualified 
data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Health and Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs (material safety data sheets) for all the materials 
used in this procedure. 

Each qualified analyst or technician must be familiar with the Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Plan and must follow appropriate procedures. These include the use of appropriate 
personal protective equipment (PPE) such as safety glasses, gloves and lab coats 
when working with chemicals or near an instrument and not taking food or drink into 
the laboratory. Each analyst should know the location of a respirator and all safety 
equipment. Each analyst shall receive a safety orientation from their Department 
Manager, or designee, appropriate for the job functions they will perform. 
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Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Plan for further details on pollution prevention 
techniques. 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Hazardous Waste Plan and Safety Manual and SOP 
SD-903, "Sample Disposal," current revision. Expired standards are lab packed, 
placed in the Katahdin hazardous waste storage area, and disposed of in 
accordance with this SOP. 

Wastes generated during standards preparation are disposed of in the Mixed 
Flammable Waste (0). After the extracts have been analyzed, the autosampler 
vials and any expired standard vials or ampules are disposed of in the Organic Vial 
Waste (P). 

2.0 SUMMARY OF METHOD 

This SOP provides gas chromatographic conditions for the analysis of chlorinated acid 
herbicides in water, soil and waste samples. Water samples are extracted with diethyl 
ether and then esterified with diazomethane. Soil and waste samples are extracted and 
esterified with diazomethane. The derivatives are determined by gas chromatography with 
an electron capture detector. Spiked samples are used to verify the applicability of the 
chosen extraction technique to each new sample type. The esters are analyzed by gas 
chromatography using an electron capture detector. The results are reported as the acid 
equivalent. 

3.0 INTERFERENCES 

Method interferences may be caused by contaminants in solvents, reagents, glassware, 
and other sample processing hardware that lead to discrete artifacts or elevated baselines 
in gas chromatograms. All these materials must be routinely demonstrated to be free from 
interferences under the conditions of the analysis, by analyzing reagent blanks. 

4.0 APPARATUS AND MATERIALS 

4.1 Gas chromatograph 
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4.1.1 GC Hewlett Packard 5890 series I or II or 6890 connected to the Turbochrom 
data system or Enviroquant data system, or equivalent. 

4.1.2 Instruments are configured with a pre-column originating from the injection 
port which is connected to deactivated glass Y splitter that connects two 
different columns to two detectors. The most commonly used columns are: 
DB-608 30M x 0.53 mm 10, DB-1701 30M x 0.53 MM 10. Equivalent columns 
can be used. 

4.1.3 Detectors Electron capture detectors(ECD}. 

4.2 Volumetric flasks, class A: sizes as appropriate with the ground-glass stoppers. 

4.3 Syringes: various sizes for preparing standards and injecting samples on the 
instrument. 

4.4 Vials: various sizes and types including crimp tops. 

4.5 Balances: Analytical, 0.0001 g 

4.6 Refrigerator for storage of extracts and standards. 

5.0 REAGENTS 

5.1 Solvent: Hexane - herbicide quality or equivalent for diluting samples and standards. 

5.2 Standards 

5.2.1 Stock standard solutions: Solutions purchased from suppliers like 
AccuStandard or other acceptable retailers as certified solutions of the methyl 
esters. Expiration dates are one year from date of opening vial or sooner if 
manufacturers date is less. Upon receipt, all standards are logged into the 
appropriate logbook with the date of receipt, expiration date, source, lot 
number, solvent and concentration of compounds. The standard mix contains 
the following compounds: Dalapon, MCPP, Dicamba, MCPA, Dinoseb, 
Dichloroprop, 2,4-0, Silvex, 2,4,5-T, 2,4-DB and DCAA as the surrogate. 
Pentachlorophenol is also present in the standard mix. 

5.2.2 Calibration standards: Prepared through the dilution of the stock standards 
with hexane. Expiration date is 6 months or sooner. Information is 
documented in a separate logbook. The herbicide mix is diluted with hexane 
from concentrated stocks to give mixes at the following concentrations: 0.1/10, 
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0.25/25, 0.5150, 0.75/75, 1.0/100, and 2.0/200 ug/ml. Note the compounds 
MCPA and MCPP are 100 times more concentrated than the other eight, 
hence the ratio 0.1/10, etc. Pentachlorophenol is present in the standards at 
the lower of the two concentrations stated. Standards should be stored at 
4°C. 

5.2.3 Independent Calibration Verification Standard: Prepared at a mid point 
concentration using a standard independent of the calibration standards. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Extracts must be stored under refrigeration at 4°C (± 2°C) and analyzed within 40 days of 
extraction. 

7.0 PROCEDURES 

7.1 I nstrument conditions 

Refer to the instrument logbook for the current column and conditions. 
Typical conditions are as follows: 

.. Column flow: 2 mllmin He 
" Makeup flow: 60 mllmin Ar/Methane or Nitrogen 
II Run time: 31 min 
II Injector temp: 200 
II Detector temp: 325 
" Oven ramp: 70

0 

(0) 50 Imin - 195
0 

(0) - 1 f Imin - 261" (0) 
" Injector size: 2 ul split 

7.2 CALIBRATION 

7.2.1 The GC system is calibrated using the external standard calibration 
procedure. A six-point calibration standard mix containing the analytes and 
surrogate listed in section 5.2.1 at the concentrations listed in section 5.2.2 is 
prepared. 

Each calibration standard is injected using the technique that is used to 
introduce the actual samples into the GC. The Target system will calculate a 
peak height for each compound. A calibration curve can be prepared in Target 
using the peak height against the concentration of the standard. A non-linear 
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calibration applying a second order polynomial (quadratic fit) equation is used 
to prepare the curve. In order to be used for quantitative purposes, the 
coefficient of determination must be greater than or equal to 0.990. 
(Pentachlorophenol is a very responsive analyte and it may be necessary to 
omit the highest concentration standard if it appears the detector has been 
saturated at the high concentration. If this is necessary, a linear fit equation 
should be used for quantitation of this analyte.) The quadratic equation is: 

y = ax2 + bx + c 

where: y = Instrument response 
b = Slope of the line 
x = Concentration of the calibration standard 
c = The intercept 

7.2.2 The calibration curve must be checked initially by analyzing a standard 
containing the same analytes as the curve but prepared from another source. 
If the response of the analytes from the independent source varies by more 
than ± 20%, a new independent source standard must be analyzed or a new 
calibration curve must be prepared and/or analyzed. 

7.2.2 The working calibration curve must be verified every 10 samples by injecting 
the 0.5/50ppm calibration standard. If the response for any analyte varies from 
the expected response by more than ± 15%, a new calibration curve must be 
prepared for that analyte. 000 allows a difference of ± 20%. 

7.3 Retention time windows 

7.3.1 Make three injections of all single component standard mixtures over the 
course of a 72 hour period. 

7.3.2 The standard deviation of the three retention times is calculated for each 
single component standard. 

7.3.3 Plus or minus three times the standard deviation of the retention times for 
each standard is used to define the retention time window; however, the 
experience of the analyst should weight heavily in the interpretation of 
chromatograms. 

7.3.4 Retention time windows are calculated for each standard on each GC column 
and whenever a new GC column is installed. The data is kept on file in the 
laboratory. 
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7.3.5 If the calculated retention time window results in a value of 0.03 minutes or 
less, the laboratory will apply nominal windows. This is done in order to avoid 
any false negative hits because of the window being to narrow. The windows 
are: ± 0.07 for all target analytes. By utilizing these windows, a false positive 
hit may be initially indicated, but an experienced analyst could determine a 
false positive by carefully evaluating the chromatograms. 

7.4 Gas chromatographic analysis 

7.4.1 All instrument injections are performed using the direct injection technique 
with an autosampler set for 2-5 ul injection volumes. 

7.4.2 Samples are analyzed in a set referred to as an analytical sequence. The 
sequence begins with instrument calibration as listed in section 7.2 followed 
by sample extracts interspersed with mid-concentration calibration 
standards. Before any samples are analyzed the instrument must be 
calibrated by analyzing a six-point calibration or a 0.5/50ppm standard 
(calibration verification standard). If a CV is run, the calculated 
concentration must not exceed a difference of ± 15%. 000 allows a 
difference of ± 20%. Each sample analysis must be bracketed with an 
acceptable initial calibration or an opening CV and a closing CV. The 
0.25/25ppm standard should be used for the closing CV. If a second 
window of samples is run immediately after the closing CV, the concentration 
of the calibration standard at the completion of this window would be 
0.5/50ppm. The calibration standard must also be injected at intervals of not 
less than once every ten samples and at the end of the analysis sequence. 
If the CV fails, the instrument is checked for any obvious problems and 
maintenance is performed if deemed necessary. Another CV is analyzed or 
the instrument is recalibrated and then samples are injected. All samples 
that were injected after the standard exceeding the criterion must be 
reinjected to avoid errors in quantitation, if the initial analysis indicated the 
presence of a specific target analyte that exceeded the criterion. 

However, if the standard analyzed after a group of samples exhibits a 
response for an analyte that is above the acceptance limit, i.e. >15%, and 
the analyte was_not detected in the specific samples analyzed during the 
analytical shift, then the extracts for those samples do not need to be 
reanalyzed, as the CV standard has demonstrated that the analyte would 
have been detected were it present. In contrast, if an analyte above the QC 
limits was detected in a sample extract, then re-injection is necessary to 
ensure accurate quantitation. If an analyte was not detected in the sample 
and the standard response is more than 15% below the initial calibration 
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response, then re-injection is necessary to ensure that the detector 
response has not deteriorated to the point that the analyte would not have 
been detected even though it was present. 

7.4.3 The center of the retention time window for each analyte and surrogate is 
established by using the absolute retention time for each analyte and 
surrogate from the daily opening calibration verification or initial calibration. 

7.4.4 The identification of Herbicides is based on agreement between the retention 
times of peaks in the sample chromatogram with the retention time windows 
established through the analysis of standards of the target analytes. An 
analyte is tentatively identified when a peak from a sample falls within the 
retention time window. Each tentative identification must be confirmed using a 
second GC column of dissimilar stationary phase. If the retention times of the 
peaks on both columns fall within the retention time windows on the respective 
columns, then the target analyte identification has been confirmed. 

7.4.5 If the response for an analyte exceeds the calibration range of the system, the 
sample must be diluted and reanalyzed. 

7.4.6 When a GC system is determined to be out of control because either a CV 
can not pass or a six point calibration does not meet the coefficient of 
determination criteria, instrument maintenance is likely necessary. Routine 
instrument maintenance may involve changing the septum, replacing the liner, 
clipping the pre-column, replacing the Y connector, or replacing the column. 
This information is recorded in the instrument run log (Figure 1). When an 
instrument requires more severe maintenance like replacing a column, an 
ECD or an electronic board, this information is written in the instrument 
maintenance logbook. Refer to Katahdin SOP CA-101, Equipment 
Maintenance. 

7.4.7 The concentration of an analyte is calculated by using the calibrated curve 
that is prepared in Target. When an analyte is identified, Target displays a 
concentration when the file is processed through the appropriate calibrated 
method. 

7.4.8 The concentrations from the reports are then incorporated with the extraction 
data to arrive at a final concentration. 

7.4.8.1 Water: Concentration (ug/L) = (C) (Vt)/(Vs) 

7.4.8.2 Soil/SedimentConcentration (mg/kg) = (C) (Vt)/(Ws) (D) 
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where, C = concentration calculated by Target in ug/ml 

7.5 Data Review 

Vt = Volume of total extract including any instrument dilutions 
Vs = Volume of sample extracted 
Ws = Weight of sample extracted 
D = Decimal total solids 

7.5.1 Initial Data Review 

The initial data review is accomplished by the analyst who ran the samples. 
This review is of sufficient quality and detail to provide a list of samples that 
need to be reanalyzed or diluted and reanalyzed. The initial data review is 
performed on the detailed quantitation reports of the analyzed samples. 
This data review examines criteria that directly impact whether or not the 
sample needs to be reanalyzed and/or extracted. These criteria include: 

• OC criteria for method blank, LCS, MS/MSD, and calibration - refer to 
section B.O. 

• Surrogate recovery 
• Chromatography: manual integration. 
• Target compound detection: quantitation, confirmation, false positives. 

The requirement of the GC laboratory is that this initial data review be 
completed no later than the end of the next workday. After the analyst has 
completed his or her initial data review, the information is then ready to be 
processed for reporting. Refer to section 7.6. 

7.5.2 Surrogate recovery 

All recoveries must meet the most recently established laboratory 
acceptance limits. 

The sample is evaluated for the recovery of the surrogate. If the surrogate 
recovery is high and the sample contains less than the POL for all target 
analytes, the data is narrated. If the surrogate recovery is low and may be 
attributable to matrix interference or a matrix effect, the data is narrated. If 
the surrogate recovery is low and the sample concentration is less than the 
POL for all target analytes and there is no apparent matrix effect, reextract 
the sample. 
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For method blanks, if the recovery of the surrogate is low or high, and the 
blank does not contain any target analytes above the POL, and the recovery 
of the surrogate in the sample(s) are acceptable, the data is narrated. If the 
recoveries in the blank are low and it does not contain any target analytes 
above the POL, and the recoveries in the samples are acceptable but the 
sample contains one or more target analytes above the POL, the sample 
may be reextracted. 

For laboratory control samples (LCS), if the only discrepancy in the 
extraction batch is with the LCS, and the analyte spike recoveries are 
acceptable, the data is narrated. If the recoveries of the surrogate and the 
analyte spikes are low, the samples may need to be reextracted. 

For 000 work, O-flag all detected analytes in the sample if the surrogates 
fail the acceptance criteria. 

7.5.3 Chromatography 

The chromatography should be examined for the presence of any non
target peaks, which can be used as an indication of whether or not matrix 
interference might be influencing surrogate recoveries. 

Manual integrations are to be performed when chromatographic conditions 
preclude the computer algorithm from correctly integrating the peak of 
concern. In no instance shall a manual integration be performed solely to 
bring a peak within criteria. 

Each peak of concern is examined by the primary analyst to ensure that the 
peak was integrated properly by the computer algorithm. Should a manual 
integration be necessary (for instance, due to a split peak, peak tailing, or 
incomplete resolution of isomeric pairs), an "m" qualifier will automatically be 
printed on the quantitation report summary. The analyst will date and initial 
the "m" on the quanitation report summary and assign a code that indicates 
the reason for the manual integration. Refer to the current revision of 
Katahdin SOP OA-812 "Manual Integration on GC/MS, GC, HPLC and IC 
Datasystems" for more information. 

7.5.4 Target Compound Detection 

GC analysis relies heavily on the experience of the analyst. Sample 
chromatograms must be evaluated focusing on scientific judgment, 
knowledge of the column behavior and matrix effects. The chromatogram 
from channel A is evaluated with that from channel B. If a target analyte is 
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present on both channels and the concentration is within the calibration 
range, and the quantitation from both chromatograms agrees within ±40%, 
the analyte is considered to be present in the sample. In cases where the 
RPD is greater than 40% and the analyte is reported, the analyte must be J
flagged indicating that the result is an estimated value. The higher of the 
two concentrations is reported unless matrix interference is causing 
erroneously high results. In this case report the lower result and narrate. 
Sometimes interference on one column (Le. sulfur) will prevent a target 
analyte from detection and it is present on the conformational column. In 
this scenario, the result would be reported from one column and need to be 
"Q" flagged to indicate that it was not confirmed on a second column. 

In order to avoid reporting false positives, identified peaks on a 
chromatogram may need to be undetected electronically in Target. The 
possible scenarios are: If an analyte is present on one column but its 
concentration is below the PQL, if an analyte is present on one column but 
does not confirm on the other channel, if an analyte is present on both 
columns but the concentrations differ by more than 40%, or if an analyte is 
present but its retention time is ± 0.04 minutes or more than the retention 
time of the analyte in the preceding CV. 

7.6 Reporting 

After the chromatograms have been reviewed and any target analytes have been 
quantitated using Target, the necessary files are brought into QuickForms. 
Depending on the QC level requested by the client, a Report of Analysis (ROA) and 
additional reports, such as LCS forms and chronology forms, are generated. The 
package is assembled to include the necessary forms and raw data. The data 
package is reviewed by the primary analyst and then forwarded to the secondary 
reviewer. The secondary reviewer validates the data and checks the package for 
any errors. When completed, the package is sent to the department manager for 
final review. A completed review checklist is provided with each package. The final 
data package from the Organics department is then processed by the Data 
Management department. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 and to details in this section for a summary of QC requirements, 
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for 
analysts. The criteria does not cover all possible situations. If any of the QC requirements 
are outside the recovery ranges listed in this section or in Table 1, all associated samples 
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must be evaluated against all the QC. In some cases data may be reported, but may be 
reanalyzed in other cases. Making new reagents and standards may be necessary if the 
standardization is suspect. The corrective actions listed in this section and in Table 1 may 
rely on analyst experience to make sound scientific judgements. These decisions are 
based on holding time considerations, client and project specific Data Quality Objectives 
and on review of chromatograms. The supervisor, Operations Manager, and/or Quality 
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be 
reanalyzed within hold time. In these cases "qualified" data with narration may be advisable 
after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

8.1 For each analytical batch (up to 20 samples), a method blank, laboratory control 
sample (LCS), matrix spike and matrix spike duplicate are analyzed. They are carried 
through all stages of the sample preparation and analysis steps. 

8.2 Spike concentrations: The LCS and the MS/MSD are spiked with the ten single 
component herbicides at the same concentration. The spike concentrations are: 

WATER u~/L SOILS m~/K~ 
All Herbicides except S.O 0.17 
MCPA and MCPP SOO 17 

The surrogate spike concentration in the final extracts is: 

WATER u~/ml SOILS u~/ml 
2,4-Dichlrophenylacetic acid 

O.S O.S 
(DCAA) 

LCS and MS/MSD acceptance criteria and Corrective Action: All QC samples are 
calculated for percent recovery of the spiked analyte(s). The recoveries are compared 
to laboratory established acceptance limits. Refer to Katahdin SOP QA-808, 
"Generation and Implementation of Statistical QC Limits and/or Control Charts," 
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current revision. For 000 work, the recoveries are compared to 000 QSM 
acceptance limits. 

Dinoseb in a soil matrix recovers poorly. SW846 Method 8151 states that the soil 
hydrolysis step may result in the loss of dinoseb and the formation of aldol 
condensation products if any residual acetone remains from the extraction of solids. 
Dinseb is also listed as a poor performer in the Department of Defense Quality 
Assurance Manual, current revision. For these reasons Katahdin Analytical Services 
defaults to the 000 QSM limits of 5-130% for this compound. 

If any spike compound in the laboratory control sample falls outside of the established 
recovery acceptance limit window, the QC sample is considered to be out of control 
and any sample that is associated should be reextracted. However, if the recovery is 
high and the associated samples do not contain the specific compound(s), the data 
can possibly be accepted with narration. 

If a spike compound is outside of the acceptance limits in the matrix spike sample but 
is acceptable in the LCS, the data is considered acceptable. The cause of the failure 
is possibly attributable to matrix interference. However, if the compound fails in both 
the LCS and the MS/MSD, the result for that analyte is suspect and may not be 
reported for regulatory compliance purposes. 

000 work requires Q-flagging the specific LCS analytes that fail and are detected in 
the associated samples. MS/MSD failures require a J-flag in the parent sample for 
the analytes that fail the acceptance criteria. 

8.4 Surrogate acceptance criteria and Corrective Action: Surrogate recoveries are 
calculated on all samples, blanks and spikes. The recoveries are compared to 
laboratory established acceptance limits. 

When a sample has a surrogate that falls outside of the laboratory established 
acceptance limit window, the problem should be investigated. If the recovery looks 
like it is affected by the sample matrix, the sample may be reinjected to confirm matrix 
interference. When a sample has no detectable surrogate recovery, the sample 
should be reextracted. 

For 000 work, Q-flag all detected analytes in the sample if the surrogates fail the 
acceptance criteria. 

8.5 CAR: Whenever data is not acceptable because of a failing LCS or surrogate 
recovery, a corrective action report (CAR) must be initiated as soon as possible. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-305-08 
Date Issued: 08/09 
Page 18 of 23 

TITLE: ANALYSIS OF CHLORINATED HERBICIDES BY GC USING METHYLATION 
DERIVATIZATION: SW-846 METHOD 8151 

9.0 METHOD PERFORMANCE 

The method detection limit (MDL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Organics 
Department Manager and with the QAO. Refer to the current revision of Katahdin SOP QA-
806, Method Detection Limit, Instrument Detection Limit and Reporting Limit Studies and 
Verifications, for procedures on determining the MDL. The Practical Quantitation Limit 
(PQL) concentrations for all the target analytes are listed in Table 3. 

Refer to the current revision of Method 8151 for other method performance parameters 
and requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition. 
Promulgated Update III dated December, 1996, Method 8151A. 

Katahdin Analytical Services, Inc., SOP CA-106, Standard Preparation, Documentation 
and Traceability. 

Katahdin SOP CA-101, Equipment Maintenance 

Department of Defense Quality Systems Manual for Environmental Laboratories (DoD 
QSM), Version 4.1, 04/22/09. 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, 
June 2003. 

LIST OF TABLES AND FIGURES 
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QC Requirements 
Summary of Method Modifications 
Laboratory PQLs 
Instrument Run Log 
Review Checklist 
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TABLE 1 

QC REQUIREMENTS 

QC Check 
Minimum Acceptance Corrective Action 

Frequency Criteria 
Method blank One per prep batch No analyte detected (1) Investigate source of contamination 

>POL (2) Evaluate the samples and associated OC: 
ie. if the blank results are above the POL, 

000: no analyte report sample results which are <POL or > 
detected >1/2 POL 10X the blank concentration. Otherwise, 
and >1/10the reprep a blank and the remaining samples. 
amount measured in 
sample 

LCS One per prep batch Laboratory (1) Evaluate the samples and associated OC: 
statistically derived i.e. If an MS/MSD was performed and 
limits acceptable, narrate. If an LCS/LCSD was 
Dinoseb in soil - 000 performed and only one of the set was 
OSM limits. unacceptable, narrate. If the surrogate 

recoveries in the LCS are also low but are 
000: Use 000 OSM acceptable in the blank and samples, narrate. 
acceptance limits. If the LCS recovery is high but the sample 

results are < POL, narrate. Otherwise, reprep 
a blank and the remaining samples. 

CV One after every 10 ± 15% 0 (1) Evaluate the samples: If the %0 > +15% 
samples: alternating and sample results are < POL, narrate. If %0 
between 0.5/50ppm 000: 20%0 > ± 15% only on one channel, narrate. If %D 
and 0.25/25ppm > ± 15% and is likely a result of matrix 
concentration interference, narrate. Otherwise, reanalyze all 

samples back to last acceptable CV. 
Matrix Spike\ One for every set of Same as for LCS (1) Evaluate the samples and associated OC: 
Matrix Spike 20 samples ie. If the LCS results are acceptable, narrate. 
Duplicate (2) If both the LCS and MS/MSD are 

unacceptable, reprep the samples and OC. 
Sample Duplicate One sample duplicate RPD :=:20 (1) If lab OC in criteria and matrix interference 

per ten samples if suspected, flag data 
requested 000: RPD <30 (2) Else, reanalyze 

6pt calibration of Initial cal prior to 6 pt calibration - (1) Repeat Initial calibration 
Herbicide Mix sample analysis coefficient of 

determination;:: 0.990 
Demonstration of Once per analyst P&A meet method Repeat P&A study 
analyst initially and annually criteria 
proficiency - thereafter 
4 replicates 
MOL study Refer to KAS SOP OA-806, "Method Detection Limit, Instrument Detection Limit and Reporting 

Limit Studies and Verifications", current revision. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-305-07 
METHOD EPA 8151, current 

revision 
Apparatus/Materials 

Reagents 

Sample preservation/ 
handling 

Procedures 7.5.5 If the calculated retention time window 7.5.2.1 Plus or minus three times the 
results in a value of 0.03 minutes or less, the standard deviation of the retention times 
laboratory will apply nominal windows. This for each standard will be used to define the 
is done in order to avoid any false negative retention time window. 
hits because of the window being to narrow. 7.5.2.2 In those cases where the standard 
The windows are: ± 0.07 for all target deviation for a particular standard is zero, 
analytes. By utilizing these windows, a false the laboratory must substitute the standard 
positive hit may be initially indicated, but an deviation of a close eluting, similar 
experienced analyst could determine a false compound to develop a valid retention time 
positive from scrutinizing the window. 
chromatograms. 

QC - Spikes 

QC - LCS 

QC - Accuracy/Precision 

QC - MOL 
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TABLE 3 

POLS FOR METHOD SW8151 

Practical Quantitation Limit 
(PQl) 

Parameter/Method Analyte (ug/l) (ug/kg) 

Herbicide/ 2,4-D 1.0 33 
SW8468151 2,4,5-TP 1.0 33 

2,4-DB 1.0 33 
2,4,5-T 1.0 33 
Oalapon 5.0 170 
Dicamba 1.0 33 
Dichloroprop 2.0 67 

Oinoseb 5.0 170 
MCPA 150 5000 
MCPP 100 3300 
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FIGURE 1 
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FIGURE 2 

REVIEW CHECKLIST 

Verbal Due Date _____ _ Due Date ______ _ 

Client: Primary Secondary 

Method: Date: Date: 

SDG No: Level: Initials: Initials: 

KAS No: I Approved: 0 Yes 

PRIMARY REVIEW CHECKLIST 

Highlight Method / project specific information. 

All needed forms are present. 

Sample Data Summary Included (Level ill & IV )_ 

Correct Work Order Number or SDO name (all forms). 

Correct project name and spelling (all forms). 

Correct file numbers (all forms). 

Analysis Date Correct. 

Extraction Method & Analysis Method Correct. 

Product list compared to ROAs (compounds & PQLs). 

Chromatogram reviewed for unlabeled peaks (check product list). _____ _ 

Flagging of all ROAs correct (Florida Flagging 0 ). 

All tunes included (level IV) . 

All log book pages included (Soil weights,TCLP & SPLP). 

Verify quant resnlts for CLP. 

Update sample history- files. 

Sign & Date Manual integration (Narrate as needed). 

Sample LD's Truncated (NARRATE). YES 0 Please list KAS # below: 

First correction 0 -7 Review and replace appropriate SDS Forms 0_ 

Second correction 0 -7 Review and replace appropriate SDS Forms 0_ 

Last saved by kasgc04/j 3/07 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe procedures utilized by Katahdin Analytical personnel 
in the preparation of all non-CLP aqueous samples for analysis of extractable semivolatile 
organic compounds. 

The goal of this procedure is to ensure uniformity involving the preparation of samples for 
subsequent SVOA analysis by GC/MS. This SOP is applicable to EPA Methods 3510 
(modified separatory funnel extraction) and 3520 (continuous liquid-liquid extraction), current 
revisions. 

1.1 Definitions 

METHOD BLANK (laboratory reagent blank): An artificial sample designed to 
determine if method analytes or other interferences are present in the laboratory 
environment, the reagents, or the apparatus. For aqueous samples, reagent water is 
used as a blank matrix; for soil samples, baked organic-free sand is used as a blank 
matrix. The blank is taken through the appropriate steps of the process. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source, and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control, and whether the 
laboratory is capable of making accurate and precise measurements. The matrix used 
should be phase matched with the samples and well characterized. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of 
stock solutions of certain analytes are added to a sample matrix prior to sample 
extraction and analysis. Samples are split into duplicates, spiked and analyzed. 
Percent recoveries are calculated for each of the analytes detected. The relative 
percent difference between the samples is calculated and used to assess analytical 
precision. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced in 
the extraction of samples for semivolatile analysis. Each analyst must demonstrate and 
document their ability to generate acceptable results with this method. Refer to 
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Katahdin SOP QA-805, current revision, "Personnel Training & Documentation of 
Capability" . 

It is the responsibility of all Katahdin technical personnel involved in the extraction of 
samples for semivolatile analysis to read and understand this SOP, to adhere to the 
procedures outlined, and to properly document their data in the appropriate lab 
notebook. Any deviations from the test or irregularities with the samples should also be 
recorded in the lab notebook and reported to the Department Manager or designated 
qualified data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
department follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this 
method has not been precisely defined; however, each chemical should be treated 
as a potential health hazard. A reference file of material safety data sheets is 
available to all personnel involved in the chemical analysis. Everyone involved with 
the procedure must be familiar with the MSDS's for all the materials used in this 
procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical Health 
and Safety Manual including the Katahdin Hazardous Waste Management Plan and 
must follow appropriate procedures. These include the use of appropriate personal 
protective equipment (PPE) such as safety glasses, gloves and lab coats when 
working with chemicals or near an instrument and not taking food or drink into the 
laboratory. Each analyst should know the location of all safety equipment. Each analyst 
shall receive a safety orientation from their Department Manager, or designee, 
appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention techniques 
to address their waste generation. Refer to the current revision of the Katahdin 
Hazardous Waste Management Plan for further details on pollution prevention 
techniques. 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Hazardous Waste Management Plan and Safety 
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Manual and SOP SD-903, "Sample Disposal," current revision. Expired standards 
are lab packed, placed in the Katahdin hazardous waste storage area, and disposed 
of in accordance with this SOP. 

Any methylene chloride solvent waste generated during the rinsing of glassware, 
disassembly of CLLEs after extraction, etc. should be disposed of in the "0" waste 
stream satellite accumulation area nearest the point of generation. Acetone and 
methanol are considered flammable waste, and should be disposed of in the "0" 
waste stream satellite accumulation area nearest the point of generation. Post
extraction aqueous samples are considered either N-Hi or N-Low waste and should 
be disposed of in the corresponding satellite waste accumulation area nearest the 
point of generation. Sodium sulfate used for sample drying should be disposed of in 
the soil with organics "I" waste stream satellite accumulation area nearest the point 
of generation. Please refer to the current revision of SOP CA-107 for the location of 
satellite waste accumulation areas. 

2.0 SUMMARY OF METHOD 

For aqueous samples extracted by CLLE, a one liter aliquot of sample is adjusted to pH .::: 2 
and extracted with methylene chloride using a continuous liquid-liquid extractor. The pH is 
then adjusted to pH .::: 11 and the sample is extracted again with methylene chloride. A 
modified separatory funnel extraction may also be used. If this procedure is used, the sample 
aliquot is first adjusted to pH .::: 11 and then to pH .::: 2. The methylene chloride extract is dried 
and concentrated to a volume of 1.0 mL. 

3.0 INTERFERENCES 

Solvents, reagents, glassware, and other sample preparation apparatus may yield 
interferences to GC/MS analysis due to the presence of contaminants. These contaminants 
can lead to discrete artifacts or elevated baselines in the total ion current profiles (Tleps). 
Routinely, all of these materials must be demonstrated to be free from interferences under 
the conditions of the analysis by running reagent blanks. Interferences caused by phthalate 
esters can pose a major problem in semivolatile analysis. Common flexible plastics contain 
varying amounts of phthalates that are easily extracted during laboratory operations, so 
cross-contamination of glassware frequently occurs when plastics are handled. Interferences 
from phthalates can best be minimized by avoiding the use of such plastics in the laboratory. 
At no time may gloves that have not been tested for phthalates or gloves known to contain 
phthalates be used or stored in the organic extraction lab. Additionally, whenever possible 
plastic items in this lab must be replaced with metal or teflon or other non-phthalate plastic 
substitute. 
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Special care should be taken to ensure that clean glassware and apparatus are used and 
pre-rinsed with the appropriate solvent prior to use. Solvents should be analyzed prior to 
use to demonstrate that each lot is free of contaminants that may interfere with the 
analysis. 

Interferences coextracted from the samples will vary considerably from source to source. If 
analysis of an extracted sample is prevented due to inteferences, further cleanup of the 
sample extract may be needed to minimize interferences. 

4.0 APPARATUS AND MATERIALS 

Brand names and catalog numbers are included for illustration purposes only. 

4.1 Continuous liquid-liquid extractors - including body, 500 mL round bottom flask and 
Alhin condensers and equipped with Teflon or glass connecting joints requiring no 
lubrication (Hershberg-Wolf Extractor, Ace Glass Company, Vineland, NJ, PIN 6841-
10 or equivalent). 

4.2 Glass powder funnels. 

4.3 Fluted filter paper, 18.5cm diameter. 

4.4 Concentrator tube - Kuderna-Oanish, 10 mL, graduated (Kontes K-570050-1025 or 
equivalent). Calibration must be checked at the volumes employed in the test. 

4.5 Evaporation flask - Kuderna-Oanish, 500 mL (Kontes K-570001-0500 or equivalent). 
Attach to concentrator tube with neck clips. 

4.6 Snyder column - Kuderna-Oanish, three- or four-ball macro (Kontes K-503000-0121 
or equivalent). 

4.7 Syringe - gas tight, 1.0 mL, solvent rinsed between each use. 

4.8 Vials - Glass, 1.8 mL capacity, with polytetrafluoroethylene (PTFE)-lined screw top 
and 12 mL with Teflon-lined caps. 

4.9 2 L separatory funnel, equipped with Teflon stopper and stopcock; Nalgene Teflon 
FEP separatory funnels may also be used. 

4.10 Organic Free Boiling Chips - approximately 10/40 mesh, Teflon or silicon carbide (or 
equivalent). Cleaned by Soxhlet for 18 hours. 
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4.11 Water bath - heated, with concentric ring cover, capable of temperature control 
(± 20°C). The bath should be used in a hood. 

4.12 Nitrogen evaporation apparatus. 

4.13 Wide range pH test strips, pH 0-14, Whatman CF Type. 

4.14 Glass rods for stirring samples. 

4.15 Amber bottles or other appropriate containers for collection of extracts from 
separatory funnel extraction. 

4.16 5 %" Pasteur pipets. 

4.17 Narrow range pH test strips, pH 0 to 2.5 pH, EMD ColorpHast or equivalent. 

4.18 Narrow range pH test strips, pH 11 to 13 pH, EMD ColorpHast or equivalent. 

5.0 REAGENTS 

All reagent and solvent lots must be checked for possible contamination. Refer to the current 
version of Katahdin SOP CA-105, Reagent and Solvent Handling, for further details. The 
extraction staff is responsible for submitting samples to the GC or GC/MS sections for 
appropriate analysis. All information concerning preparation of the reagenUsolvent lot sample 
will be recorded in the Organic Extraction Log (Figure 1) and acceptance or rejection of these 
lots must be recorded in the solvenUreagent lot check logbook (Figure 2). All reagents and 
solvents must be free «POL) of any target compounds. 

5.1 Laboratory Reagent Grade Water - defined as water in which an interferent is not 
observed at or above the POL of each parameter of interest. Deionized water filtered 
through activated charcoal. 

5.2 Sodium sulfate - granular. Bake at 400°C for 4 hours (may be done by vendor). 
Purify by rinsing three times with pesticide grade methylene chloride. Allow residual 
methylene chloride to evaporate before each use. Cool in a desiccator and store in a 
glass bottle with a Teflon-lined cap. 

5.3 Sulfuric acid solution (1:1 H2S04 : H20) - slowly add 500 mL of H2S04 (sp gr 1.84) to 
500 mL reagent water. 

5.4 Acetone, methanol, methylene chloride - pesticide residue analysis grade or 
equivalent. 
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5.5 Standard Preparation - For all standard preparations, see current revision of the 
following Katahdin Analytical SOPs: 

• "Standards Preparation, Documentation and Traceability", (CA-106, current 
revision) 

• "Balance Calibration," (CA-102, current revision) 

5.5.1. Base/Neutral and Acid (SVOA) Surrogate Spiking Solution - Surrogate 
standards are added to all samples and calibration solutions. Prepare a 
surrogate standard spiking solution that contains the following compounds at 
the indicated concentrations in acetone. 

Compound Conc. 
phenol-dB 100 ug/mL 
2,4,6-tribromophenol 100 ug/mL 
2-fluorophenol 100 ug/mL 
nitrobenzene-d5 50 ug/mL 
p-terphenyl-d14 50 ug/mL 
2-fluorobiphenyl 50 ug/mL 

Store the spiking solution at -1O°C to -20°C in Teflon-sealed containers. 
These solutions must be replaced after six months, or sooner if comparison 
with quality control check samples indicates a problem. If reanalysis of a 
method blank still indicates surrogates out of criteria, a new surrogate solution 
must be used. 

5.5.2 SIM Surrogate Spiking Solution- Surrogate Standards are added to all 
samples and calibration solutions. Prepare a surrogate solution that 
contains the following compounds at a concentration of 2 ug/mL in acetone. 

Compound Conc. ug/mL 
Fluorene-d 10 2.0 ug/mL 
2-Methylnaphthalene-d 1 0 2.0 ug/mL 
Pyrene-d 1 O. 2.0 ug/mL 
2,4-Dibromophenol 2.0 ug/mL 

Store the spiking solution at -1O°C to -20°C in Teflon-sealed containers. 
These solutions must be replaced after six months, or sooner if comparison 
with quality control check samples indicates a problem. If reanalysis of a 
method blank still indicates surrogates out of criteria, a new surrogate 
solution must be used. 

5.5.3 SVOA Matrix Spike/Lab Control Samples Spiking Solution - the matrix 
spike/LCS solution consists of the compounds listed in Figure 3. 
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Prepare a spiking solution that contains each of the base/neutral compounds 
listed in Figure 3 at 50 ug/mL in methanol and the acid compounds at 
100 ug/mL in methanol. Matrix spike/LCS standards are stored in the freezer 
(-10°C to -20°C) located in the storage area. 

5.5.4 Base/Neutral (SIM) Matrix Spike/ Lab Control Sample Spike Solution for 
SIM-SVOA. Prepare a spiking solution in methanol that contains the 
compounds listed in Figure 3 at a concentration of 2 ug/mL for base/neutral. 
Take out 1.0 mL of Base/Neutral and Acid Matrix Spike/Lab Control Spiking 
Solution for SVOA and dilute it to 25.0 mL of methanol. Store the solution 
Spiking at -1 DoC to -20°C in Teflon-sealed containers. These solutions must 
be replaced after six months, or sooner if comparison with quality control 
check samples indicates a problem. 

5.5.5 Base/Neutral and Acid (SVOA) Appendix IX Lab Control Sample / Matrix 
Spike Spiking Solution - Prepare a spiking solution in methanol that contains 
the compounds listed in Figure 4 at concentrations of 100 ug/ml. Store the 
spiking solution at -1 DoC to -20°C in Teflon-sealed containers. These 
solutions must be replaced after six months, or sooner if comparison with 
quality control check samples indicates a problem. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Continuous liquid-liquid (Method 3520) and/or separatory funnel (Method 3510) extractions 
for semivolatiles must be started within seven days of date of sample collection, although the 
analyst should be aware that actual holding times employed may be project/program specific. 
If sampling date is unknown, the hold time is counted from one day prior to date received. 

7.0 PROCEDURES 

The following information must be recorded in the extraction logbook. 

• Extraction method 
• Surrogate and spike IDs 
• Lot numbers of all solvents, acids and bases, sodium sulfate, filter paper 
• Nitrogen evaporation water bath temperature 
• Sample pH if appicable 
• Extraction and Concentration dates 
• Extraction and Concentration analyst 
• Sample 10 or QC sample 10 
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It Initial and final volumes or weight 
.. Surrogate and spike amounts 
It Any sample cleanup preformed 
.. Final extract tray location 
It Any comments regarding the sample extraction (ie. Emulsion) 
• Prep batch start time and end time 
• CLLE start time and end time 
• Lot number of the vials the concentrated extracts are stored in. 

The internal chain-of-custody must be signed when removing and replacing samples in 
storage locations. 

7.1 CONTINUOUS LIQUID-LIQUID EXTRACTION (Method 3520) 

7.1.1 Set up the CLLE apparatus. All glassware should be pre-rinsed three times 
with methylene chloride in order to eliminate any contamination factors. 

7.1.2 Add approximately 500 - 600 mL of methylene chloride to the CLLE body. 
Label each flask with the following: sample number (or QC identification 
number), analyte (SVOA), extraction method (CLLE), and extraction date. 

7.1.3 A method blank and a laboratory control sample (LCS) must be prepared for 
each daily extraction batch of twenty samples or fewer (if a work order 
consists of more than twenty samples, a new batch must be started on a 
separate page with its own method blank and LCS). To prepare method 
blank and LCS, add 1 L reagent water to a CLLE body. Be sure that no 
water leaks into the round bottom flask. If combined SIM-SVOA analysis is 
requested, a separate LCS must be prepared for each analysis. This blank 
and LCS are carried through the entire extraction and analytical procedure. 

7.1.4 Mark the sample level (meniscus) on the sample bottle with a 
wax crayon so that the volume can be measured (this may be done prior to 
removal from the walk-in cooler). Transfer the sample to a CLLE body, being 
sure that no water leaks into the round bottom flask. 

7.1.5 If the batch requires a MS/MSD, transfer two 1 L portions of the sample 
selected/designated for MS/MSD to CLLE bodies for preparation of a matrix 
spike/matrix spike duplicate if required. If combined SIM-SVOA analysis is 
requested, a separate MS/MSD must be prepared for each analysis. If extra 
MS/MSD aliquots of sample are unavailable a laboratory control sample 
duplicate (LCSD) may be substituted. 
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7.1.6 Check the pH of each sample with wide range pH paper by removing a 
couple of sample drops with a clean disposable pipet or on the tip of a 
stirring rod. Adjust the pH of the samples (including method blank, 
LCS/LCSD, and MS/MSD) to .::: pH 2 with 1:1 H2S04 after addition of 
surrogates and spikes and prior to attaching Allihn condensers (Step 
7.1.11). Stir with a glass stirring rod and check pH by tapping the glassrod 
onto wide range pH paper. The pH must be :5 2. If the pH test strip does 
not clearly indicate the pH is less than 2, narrow range pH paper must be 
used. 

7.1.7 For each sample, rinse the original sample container with approximately 30 
mL of methylene chloride. Add this rinse to the CLLE body. 

7.1.8 Determine the initial volume of the samples by comparing the grease 
marking where the sample meniscus was to the reference bottle located in 
the lab. Record the volume and any notable characteristics (e.g. color, 
presence of sediment, or odor) in the extraction logbook. 

7.1.9 To all samples, method blank, LCS/LCSD, and MS/MSD add 1.0 mL 
base/neutral and acid (SVOA) surrogate spiking solution using a 1.0 mL or 
2.5 mL gas tight syringe. Record surrogate spike volume and identification 
code in extraction logbook. Thoroughly rinse syringe with acetone before 
and after each use. 

7.1.9.1 If the request is for SVOA, use the SVOA Surrogate Solution (sect. 
5.5.1 ). 

7.1.9.2If the request is for SIM, use the SIM surrogate solution (sect. 5.5.2). 

7 .1.9.3If the request is for SIM-SVOA, use the SIM surrogate solution as 
well as SVOA surrogate solution. NOTE: Separate LCS/LCSD and/or 
MS/MSD are needed for each analysis and should be spiked with the 
appropriate surrogate. 

7.1.10 To LCS/LCSD and MS/MSD add 1.0 mL base/neutral and acid (SVOA) 
matrix spike/LCS spiking solution using a 1.0 mL or 2.5 mL gas tight 
syringe. Record matrix spike/LCS spiking solution volume and identification 
code in extraction logbook. Thoroughly rinse syringe with methanol before 
and after each use. 

7.1.10.1 If the request is for SVOA -
add 1.0 mL of SVOA Matrix Spike/Lab Control Samples Spiking 
Solution (sect 5.5.3). 
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7.1.10.2 If the request is for SIM -
add 1.0 mL of SVOA Matrix Spike/Lab Control Samples Spiking 
Solution (sect 5.5.3) and 
add 1.0 mL of Base/Neutral (SIM) Matrix Spike/ Lab Control 
Sample Spike Solution (sect 5.5.4). 

7.1.10.3 If the request is for SVOA Appendix IX, use the SVOA Appendix 
IX Spiking solution as well as the SVOA spiking solution -
add 1.0 mL of SVOA Matrix Spike/Lab Control Samples Spiking 
Solution (sect 5.5.3) and 
add 1.0 mL of Base/Neutral and Acid (SVOA) Appendix IX Lab 
Control Sample / Matrix Spike Spiking Solution (sect 5.5.5). 

7.1.11 Attach cooling water Allihn condensers, after first rinsing each 45/50 joint 
with methylene chloride. Turn on the heating mantles and allow the samples 
to extract for 18 to 24 hours. Turn off the mantles and let samples cool. 

7.1.12 Detach condensers and verify that the pH is still .::: 2 in the same manner 
mentioned in 7.1.6. If the pH has changed, more acid should be added to 
make the pH .::: 2 and the sample extracted for several more hours. 

7.1.13 Upon completion of acid extraction, allow the sample to cool. Detach 
condensers and add enough 10N NaOH to adjust the pH to ~ 11 with 
stirring. Use glass stirring rods to stir and check the pH of each sample in 
the same manner mentioned in 7.1.6. 

7.1.14 Re-attach Allihn condensers, turn on heating mantles, and allow samples to 
extract for 18 to 24 hours. Turn off mantles and allow samples to cool. 

7.1.15 Detach condensers and verify that the pH is still ::: 11 in the same manner 
mentioned in 7.1.6. If the pH has changed, more NaOH should be added to 
make the pH ::: 11 and the sample extracted for several more hours. 

7.1.16 Once samples are cool to the touch, the CLLE apparatus can be 
disassembled. The round bottom flask is removed, covered foil and placed 
in the interim extract refrigerator. The remaining sample in the CLLE body is 
poured in the UN-Hi" satellite. 

Proceed to Step 7.3 for sample extract concentration procedures. 
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7.2 SEPARATORY FUNNEL EXTRACTION (Modified Method 3510) 

If an emulsion prevents acceptable recovery or client history indicates samples may 
demonstrate matrix interference, then samples should be extracted by continuous 
liquid-liquid extraction (CLLE). 

7.2.1 Rinse all glassware, including teflon separatory funnels, three times with 
methylene chloride prior to use. 

7.2.2 Label 2 L separatory funnels and amber collection bottles clearly. Each label 
should include: sample number (or QC indicator number), analyte (SVOA), 
matrix (Aq), extraction date. 

7.2.3 A method blank and a laboratory control sample (LCS) must be prepared for 
every 20 samples or with each extraction batch, whichever is more frequent. 
To prepare method blank and LCS, add 1 L reagent water to a separatory 
funnel. If combined SIM-SVOA analysis is requested, a separate LCS must 
be prepared for each analysis. This blank and LCS are carried through the 
entire extraction and analytical procedure. 

7.2.4 Measure the initial volume by comparing the meniscus of the sample with 
the reference bottle of the same bottle type. Please refer to SOP CA-108, 
"Basic Laboratory Technique", for the reference bottle verification procedure. 
Record the volume and any notable characteristics (e.g. color, presence of 
sediment, or odor) in the extraction logbook. 

7.2.5 If the batch requires a MS/MSD, transfer two 1 L portions of the sample 
selected/designated for MS/MSD to separatory funnels for preparation of a 
matrix spike/matrix spike duplicate if required. If combined SIM-SVOA 
analysis is requested, a separate MS/MSD must be prepared for each 
analysis. If extra MS/MSD aliquots of sample are unavailable, a laboratory 
control sample duplicate (LCSD) may be substituted. 

7.2.6 To all samples, method blank, LCS/LCSD, and MS/MSD add 1.0 mL 
base/neutral and acid (SVOA) surrogate spiking solution using a 1.0 mL or 
2.5 mL gas tight syringe. Record surrogate spike volume and identification 
code in extraction logbook. Thoroughly rinse syringe with acetone before 
and after each use. 

7.2.6.1 If the request is for SVOA, use the SVOA Surrogate Solution. 

7.2.6.2 If the request is for SIM, use the SIM Surrogate Solution. 
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7.2.6.3 If the request is for SIM-SVOA, use the SIM surrogate solution as 
well as SVOA surrogate solution. NOTE: Separate LCS/LCSD 
and/or MS/MSD are needed for each analysis and should be spiked 
with the appropriate surrogate. 

7.2.7 To LCS/LCSD and MS/MSD add 1.0 mL base/neutral and acid (SVOA) 
matrix spike/LCS spiking solution using a 1.0 mL or 2.5 mL gas tight 
syringe. Record matrix spike/LCS spiking solution volume and identification 
code in the extraction logbook. Thoroughly rinse syringe with methanol 
before and after each use. 

7.2.7.1 If the request is for SVOA, use the SVOA Spiking Solution. 

7.2.7.2 If the request is for SIM, use the SIM Spiking solution. 

7.2.7.3 If the request is for SVOA Appendix IX, use the SVOA Appendix IX 
Spiking solution as well as the SVOA spiking solution 

7.2.8 For each sample, rinse the original sample container with 60 mL of 
methylene chloride. Add this rinse to the separatory funnel. 

7.2.9 Adjust the pH of the samples (including method blank, LCS/LCSD, and 
MS/MSD) to pH .:::. 11 with 10N NaOH after addition of surrogates and 
spikes. Stir with a glass stirring rod and check pH by tapping the glass 
stirring rod onto wide range pH paper. The pH must be .:::. 11. If the pH test 
strip does not clearly indicate the pH is greater than 11, narrow range pH 
paper must be used. 

7.2.10 Add 60 mL of methylene chloride directly to the method blank and 
LCS/LCSD separatory funnels. 

7.2.11 Extract the samples by shaking the funnel for two minutes, venting often, but 
gently, in a hood to release pressure. A mechanical shaker may be used, 
where samples are shaken for 3 minutes. Following each shake, allow 
phases to separate for at least 10 minutes. Drain the methylene chloride 
layer into an amber collection bottle. 

7.2.12 If an emulsion forms, mechanical techniques must be employed to achieve 
maximum separation. Such means include swirling, centrifugation, and 
draining through a small separatory funnel. In certain instances, transferring 
the entire sample into a continuous liquid-liquid extractor (CLLE) may be the 
only alternative. If any such techniques are used, they must be noted in the 
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extractions logbook, and the batch transferred to a CLLE batch with its own 
batch 10. 

7.2.13 Add a second 60 mL aliquot of methylene chloride to the separatory funnel 
and extract for the second time (see 7.2.12 -7.2.13). Collect the methylene 
chloride layer in the same amber collection bottle. 

7.2.14 Repeat the extraction for a third time as described in 7.2.14. 

7.2.15 Following the third shake, using a glass stirring rod, check the pH to ensure 
that it has remained at .:::. 11. If the pH has changed back to neutral range, it 
must be readjusted to .:::. 11 and the sample must be extracted at least one 
more time, adding the methylene chloride to the same amber bottle, that 
was previously used. If the pH has remained at a value.:::. 11, the pH is then 
adjusted to ~ 2 with 1: 1 H2S04 . Add enough 1: 1 H2S04 to adjust the pH to ~ 
2 with stirring. Use glass stirring rods to stir. 

7.2.16 Add 60 mL methylene chloride and extract the samples three times in the 
same manner described in 7.2.11 - 7.2.13. Collect the methylene chloride 
layer in the same amber collection bottle used to collect the acid fraction. 

7.2.17 Sample waste should be poured into the un_lo" sattalite. 

7.2.18 Proceed to Section 7.3 for extract concentration procedures. 

7.3 CONCENTRATING THE EXTRACTS 

For Methods 3510 and 3520, the combined fractions are concentrated to a final 
volume of 1.0 mL. 

7.3.1 Rinse the K-D glassware (flask, concentration tube, and snyder column, 
including the ground glass joints on the flask and columns) three times with 
methylene chloride. Add two boiling chips to the K-D prior to final rinse. 
Also rinse the assembled funnels, filter paper, and granular sodium sulfate 
used for drying the extracts. 

7.3.2 Transfer the methylene chloride extract to a K-D concentrator setup through 
a short stem funnel filled with 1-2 inches of sodium sulfate in fluted filter 
paper. This is the drying step, which is required to remove residual water 
from the extracts. Any large water layers must be removed by other means, 
prior to pouring through the sodium sulfate. After pouring all of the extract 
volume through the sodium sulfate, rinse the extract flask three times with -
2 - 3 mls of methylene chloride. Add the rinsings through the sodium 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-502-06 
Date Issued: 10/09 

TITLE: 

Page 17 of 24 

PREPARATION OF AQUEOUS SAMPLES FOR EXTRACTABLE SEMIVOLATILE 
ANALYSIS 

sulfate to complete a quantitative transfer. Rinse the sodium sulfate with -
15 mls of methylene chloride and allow to drain 

7.3.3 Transfer the label from the collection bottle or round bottom flask (for CLLE) 
to a K-D. Remove the funnel and attach a 3- or 4-ball macro Snyder column. 
Pre-wet the Snyder column with 1 mL of methylene chloride. 

7.3.4 Place the K-D in a hot water bath (75-85°C). Gently swirl K-D in the water 
until boiling begins. At the proper distillation rate, the Snyder balls should 
chatter but the chambers should not flood with condensed solvent. The K-D 
should be kept in a vertical orientation while on the bath. When the 
apparent volume in the concentrator tube reaches ~ 6 mL, remove the K-D 
from the water bath. Allow the K-D to cool for 10 minutes. Rinse the Snyder 
column lower joint with ~ 1 mL of methylene chloride. Remove the Snyder 
column. Wipe off any water from the neck above the lower joint of the flask. 
Separate the K-D flask from the concentrator tube, rinsing the ground glass 
joint with ~ 1 mL methylene chloride. 

7.3.5 Reduce the methylene chloride extract in the concentrator tube to 
approximately 1 mL using the nitrogen blow-down apparatus. The bath 
temperature must be no higher than the boiling point of the solvent (39°C for 
methylene chloride). Turn the gas to 3 psi. Be careful not to splash the 
extract out of the tube. During concentration on the N-evap, the internal wall 
of the concentrator tube and the N-evap sparging pipet must be rinsed down 
at least once or twice with ~1 mL of methylene chloride. The solvent level in 
the concentrator tube must be positioned below the level of the water bath 
as much as possible to prevent water from condensing into the sample 
extract. As the extract volume is reduced, lower the N2 sparging pipet closer 
to the surface of the extract to expedite the concentration. Note any 
problems or extract losses, if they occur, in the extractions logbook. 

7.3.6 Reduce each extract to slightly less than 1 mL and then, using a 5 %I! 
pasteur pipet, transfer the final extract and label to a 1.8 mL vial with PTFE
lined cap. 

7.3.7 If at any time during the concentration process the concentrator tube goes 
dry, reextraction must occur immediately. 

7.3.8 Using methylene chloride for a quantitative transfer, adjust the final volume 
of each extract to 1 mL. Use the 1 mL oil-filled reference vial for volume 
comparison. 

7.3.9 Store in refrigerator until GC/MS analysis. 
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8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 
A method blank must be extracted for each and every item listed below: 

Each sample matrix (soil, water) 
Each day of extraction (24 hours midnight - midnight) 
Each extraction method or level 
Every 20 samples extracted in a 24-hour period 

A laboratory control sample (LCS) is required for each and every item listed below: 

Each sample matrix 
Each extraction method or level 
Every extraction batch of twenty or fewer samples 

Refer to the current revision of the applicable Katahdin SOP for analysis of semivolatiles for 
quality control acceptance criteria. 

9.0 METHOD PERFORMANCE 

Refer to the applicable analytical SOP. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste-Physical/Chemical Methods, Methods 3510 and 
3520 (current revisions), SW-846 Third Edition, Updates I, II, IIA, and liB, Revised January 
1995, US EPA. 

LIST OF TABLES AND FIGURES 

Table 1 
Figure 1 
Figure 2 
Figure 3 
Figure 4 

Summary of Method Modifications 
Example of Semivolatiles Logbook Page 
Example of SolvenUReagent Lot Check Logbook Page 
LCS/Matrix Spike Component List 
Appendix Ix LCS/Matrix Spike Component List 
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TABLE 1 

SUMMARY OF METHOD MODIFICATIONS (METHOD 3510, current revision) 

TOPIC KATAHDIN SOP CA-502-06 METHOD 3510, current revision 
Apparatus/Materials 1) 250 mL amber bottle or flask 1) 250 mL Erlenmeyer flask 

2) 1.0 mL syringe 2) 5.0 me. syringe 
3) short stem funnels 3) drying columns 

Reagents 
Sample preservation/ 
handling 
Procedures 1) extract collection in amber bottle or 1) extract collection in Erlenmeyer flask 

Erlenmeyer flask 2) Add surrogate/spike directly to sample 
2) Add surrogate/spike to sample in bottle 

CLLE 3) Extract by shaking vigorously for 1 - 2 
3) Extract for 3 minutes on mechanical minutes with periodic venting 

shaker 4) extract three times at pH ~ 2, then 
4) extract three times at pH ~ 11, then extract three times at pH ~ 11. 

extract three times at pH ~ 2. 5) extract dried using Na2S04 in drying 
5) extract dried using Na2S04 in short stem columns 

funnels 6) Rinse the Erlenmeyer flask, which 
6) Rinse the extract flask three times with contained the solvent extract, with 20 -

- 2 - 3 mLs of methylene chloride then 30 mL of methylene chloride to 
rinse the sodium sulfate with - 15 mLs complete the quantitative transfer 
of methylene chloride to complete a 7) water bath temp 15-20 deg C above 
quantitative transfer solvent boiling temp 

7) water bath temp 75-85 deg C 8) partially immerse concentrator tube in 
8) no apparatus height specification for water and lower apparatus to 

concentration on water bath complete concentration in 10-20 min 
9) sample removed from water bath when 9) sample removed from water bath when 

volume reaches -6 mL volume reaches 1 mL 
10) N bath temp no higher than 39 deg C 10) N bath temp 35 deg C 

QC - Spikes 1) Acid surrogate and spike components 1 ) Acid surrogate and spike components 
at 100 ug/mL; base/neutral surrogate at 200 ug/mL; base/neutral surrogate 
and spike components at 50 ug/mL and spike components at 100 ug/mL 

QC - LCS 1) Acid surrogate and spike components 1 ) Acid surrogate and spike components 
at 100 ug/mL; base/neutral surrogate at 200 ug/mL; base/neutral surrogate 
and spike components at 50 ug/mL and spike components at 100 ug/mL 
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TABLE 1, continued 

SUMMARY OF METHOD MODIFICATIONS (METHOD 3520, current revision) 

TOPIC KATAHDIN SOP CA-502-06 METHOD 3520, current revision 
Apparatus/Materials 1) short stem funnels 1) drying columns 
Reagents 
Sample preservation/ 
handling 
Procedures 1 ) Add surrogate/spike to sample in 1 ) Add surrogate/spike directly to sample 

CLLE bottle 
2) Add approximately 500 - 600 mL of 2) Add 300 - 500 mL of methylene 

methylene chloride to the CLLE body chloride to the distilling flask of the 
3) CLLE for 22 ± 2 hours extractor 
4) Extract dried using Na2S04 in short 3) CLLE for 18 - 24 hours 

stem funnels 4) Extract dried using Na2S04 in drying 
5) Rinse the extract flask three times with columns 

- 2 - 3 mLs of methylene chloride then 5) Rinse the Erlenmeyer flask, which 
rinse the sodium sulfate with - 15 mLs contained the solvent extract, with 20 -
of methylene chloride to complete a 30 mL of methylene chloride to 
quantitative transfer complete the quantitative transfer 

6) water bath temp 75-85 deg C 6) water bath temp 15-20 deg C above 
7) no apparatus height specification for solvent boiling temp 

concentration on water bath 7) partially immerse concentrator tube in 
8) sample removed from water bath when water and lower apparatus to 

volume reaches -6 mL complete concentration in 10-20 min 
9) N bath temp no higher than 39 deg C 8) sample removed from water bath 

when volume reaches 1 mL 
9) N bath temp 35 deg C 

QC - Spikes 1) Acid surrogate and spike components 1) Acid surrogate and spike components 
at 100 ug/mL; base/neutral surrogate at 200 ug/mL; base/neutral surrogate 
and spike components at 50 ug/mL and spike components at 100 ug/m L 

QC - LCS 1 ) Acid surrogate and spike components 1) Acid surrogate and spike components 
at 100 ug/mL; base/neutral surrogate at 200 ug/mL; base/neutral surrogate 
and spike components at 50 ug/mL and spike components at 100 ug/mL 
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FIGURE 1 

EXAMPLE OF SEMIVOLATILES LOGBOOK PAGE 
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FIGURE 2 

SOLVENTIREAGENT LOT CHECK LOGBOOK 

SOLVENT: 

LOT#: 

DATE RECEIVED: 

DATE CONCENTRATED: 

CONCENTRATED BY: 

PREP METHOD: 

TRAY LOCATION: 

ANALYZED BY: 

PASS/FAIL: 
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FIGURE 3 

LCS/MATRIX SPIKE COMPONENT LIST 

BASE/NEUTRALS 
1-Methylnaphthalene Bis (2-chloroethoxy) methane 
1 ,1-Biphenyl Bis (2-chloroethyl) ether 
1,2,4-Trichlorobenzene Bis (2-Chloroisopropyl) ether) 
1,2-Dichlorobenzene Bis(2-Ethylhexyl)adipate 
1,3-Dichlorobenzene Bis (2-ethylhexyl) phthalate 
1,4-Dichlorobenzene Butylbenzyl phthalate 
1,4-Dioxane Caprolactam 
2,4-Dinitrotoluene Carbazole 
2,6-Dinitrotoluene Chrysene 
2-Chloronaphthalene Dibenz (a, h) anthracene 
2-Methylnaphthalene Dibenzofuran 
2-Nitroaniline Diethyl phthalate 
3,3'-Dichlorobenzidine Diethyl adipate 
3-Nitroaniline Dimethyl phthalate 
4-Bromophenylphenyl ether Di-n-butylphthalate 
4-Chloroaniline Di-n-octyl phthalate 
4-Chlorophenylphenyl ether Fluoranthene 
4-Nitroaniline Fluorene 
Acenaphthene Hexachlorobenzene 
Acenaphthylene Hexachlorobutadiene 
Acetophenone Hexachlorocyclopentadiene 
Aniline Hexachloroethane 
Anthracene Indeno (1 ,2,3-cd) pyrene 
Atrazine Isophorone 
Azobenzene Naphthalene 
Benzaldehyde Nitrobenzene 
Benzidine N-Nitrosodimethylamine 
Benzo (a) Anthracene N-Nitroso-di-n-propylamine 
Benzo (a) pyrene N-Nitrosodiphenylamine 
Benzo (b) fluoranthene Phenanthrene 
Benzo (ghi) perylene p-toluidine 
Benzo (k) fluoranthene Pyrene 
Benzyl alcohol Pyridine 

ACIDS 
2, 3,4, 6-Tetrachlorophenol 2-Chlorophenol Benzoic acid 
2,4,5-Trichlorophenol 2-Methylphenol Ethyl methanesulfonate 
2,4,6-Trichlorophenol 2-Nitrophenol Methyl methanesulfonate 
2,4-Dichlorophenol 4,6-Dinitro-2-methylphenol Pentachlorophenol 
2,4-Dimethylphenol 4-Chloro-3-methylphenol Phenol 
2,4-Dinitrophenol 4-Methylphenol 
2,6-Dichlorophenol 4-Nitrophenol 
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FIGURE 4 

APPENDIX IX LCS/MATRIX SPIKE COMPONENT LIST 

1,2,4,5-Tetrachlorobenzene Hexachloropropene 
1,3,5-Trinitrobenzene Isodrin 
1,4-Naphthoquinone Isosafrole 
1-Chloronaphthalene Kepone 
1-Naphthylamine m-Dinitrobenzene 
2,4-D Methapyrilene 
2-Acetyl aminofluorene Methyl parathion 
2-Naphthylamine n-Nitrosodiethylamine 
2-Picoline n-Nitrosodi-n-butylamine 
3,3-Dimethylbenzidine n-Nitrosomethylethylamine 
3-Methylcholanthrene n-Nitrosomorpholine 
4-Aminobiphenyl n-Nitrosopyrrolidine 
4-Nitroquinoline-1-oxide n-Nitrotrosopiperidine 
5-Nitro-o-toluidine O,O,O-Triethyl phosphorothioate 
7,12-Dimethylbenz(a)anthracene o-Toluidine 
a,a-Dimethylphenethylamine Parathion 
Acetophenone p-Dimethylaminoazobenzene 
Aramite Pentachlorobenzene 
Chlorobenzilate Pentachloronitriobenzene 
Diallate Phenacetin 
Dibenz(a,j)acridine Phorate 
Dimethoate p-Phenylenediamine 
Dinoseb Pronamide 
Diphenylamine Safrole 
Disulfoton Silvex (2,4,5-TP) 
Famphur Sulfotep 
Hexachlorophene Thionazin 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to define the procedures used by Katahdin Analytical Services, 
Inc., personnel for TCLP extraction of samples for inorganic and non-volatile organic 
components using USEPA Method 1311 (Test Methods for Evaluating Solid Waste, Physical 
/ Chemical Methods, US EPA SW846), with the modifications discussed in Table 2. 

The TCLP (Toxicity Characteristic Leaching Procedure) is designed to determine the mobility 
of both organic and inorganic analytes present in liquid, solid, and multiphasic wastes. 

If a total analysis of the waste demonstrates that individual analytes are not present in the 
waste, or that they are present but at such low concentrations that the appropriate regulatory 
levels could not possibly be exceeded, the TCLP need not be run. 

If an analysis of the liquid fractions of the TCLP extract indicates that a regulated compound 
is present at a concentration that, after accounting for dilution from the other fractions of the 
extract, would be equal to or above the regulatory level for that compound, then the waste is 
hazardous and it is not necessary to analyze the remaining fractions of the extract. The 
regulated toxicity characteristic analytes are listed in Table 3. 

1.1 Definitions - None. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of, analysts experienced 
in TCLP extractions. Each analyst must demonstrate the ability to generate 
acceptable results with this method. Refer to Katahdin SOP QA-805, current revision, 
Personnel Training and Demonstration of Capability. 

It is the responsibility of all Katahdin technical personnel involved in TCLP 
extractions to read and understand this SOP, to adhere to the procedures outlined, 
and to properly document their data in the appropriate lab notebook. Any deviations 
from the test or irregularities with the samples should also be recorded in the lab 
notebook and reported to the Department Manager or designated qualified data 
reviewer responsible for this data. 

It is the responsibility of the Department Manager to ensure that members of their 
group follow this SOP, to ensure that their work is properly documented, and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be aware of inherent laboratory hazards, proper 
disposal procedures for contaminated materials, and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this 
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method may not be precisely known; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets (MSDS) is 
available to all personnel involved in the chemical analysis. Everyone involved with 
the procedure must be familiar with the MSDSs for all the materials used in this 
procedure. 

Each qualified analyst or technician must be familiar with the Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Management Plan and must follow appropriate procedures. These include the use of 
appropriate personal protective equipment (PPE) such as safety glasses, gloves and 
lab coats when working with chemicals or near an instrument and not taking food or 
drink into the laboratory. Each analyst should know the location of a respirator and all 
safety equipment. Each analyst shall receive a safety orientation from their 
Department Manager or designee, appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Management Plan for further details on pollution 
prevention techniques. 

Wastes from TCLP extraction may contain acids, heavy metals, toxic organics, and 
other toxic components and should be disposed of in a manner appropriate to the 
hazards they present. Further information regarding waste classification and 
disposal may be obtained by consulting the Katahdin Hazardous Waste 
Management Plan and the Department Manager. 

2.0 SUMMARY OF METHOD 

2.1 For liquid wastes (Le., those containing less than 0.5% dry solid material), the waste, 
after filtration through a 0.6 to 0.8 IJm glass fiber filter, is defined as the TCLP extract. 

2.2 For wastes containing greater than or equal to 0.5% solids, the liquid phase is first 
separated from the solid phase and stored for later analysis. The particle size of the 
solid phase is reduced, if necessary, and the solid phase is extracted with an amount 
of extraction fluid equal to 20 times its weight. The composition of the extraction fluid 
employed depends on the alkalinity of the solid phase of the waste. After extraction, 
the liquid extract is separated from the solid phase by filtration through a 0.6 to 0.8 IJm 
glass fiber filter. 

2.3 If they are compatible (Le., multiple phases will not form on combination), the initial 
liquid phase of the waste is added to the liquid extract and these are analyzed 
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together. If they are incompatible, the liquids are analyzed separately and the results 
are mathematically combined to yield a volume-weighted average concentration. 

3.0 INTERFERENCES 

Because the dissolved solids contents of TCLP extracts are typically high, analyses of 
these extracts are often troubled by matrix interferences. Methods to detect and overcome 
matrix interferences are integral to the TCLP procedure and are discussed in detail in 
Section 8.0, Quality Control. 

Potential interferences that may be encountered during analysis are discussed in the 
individual analytical methods. 

4.0 APPARATUS AND MATERIALS 

4.1 Agitation apparatus (rotary extractor) - The agitation apparatus must be capable of 
rotating the extraction vessel in an end-over-end fashion at 30±2 revolutions per 
minute (rpm) - see Figure 1. Each of the laboratory's rotary extractors is equipped 
with a device that displays the actual rotation rate in rpm. The rotation rate of each 
extractor is monitored before each use, and the measured rotation rates are recorded 
in a logbook maintained for that purpose (see Figure 7). If the measured rotation rate 
of an extractor is outside the range 30±2 rpm, it must be taken out of service until it 
can be repaired. 

4.2 Extraction vessels - must fit the rotary extractor and have sufficient capacity to hold 
the sample and the extraction fluid Gars with capacities of 2.2 L are normally used). 
The vessel must be made of borosilicate glass or fluorinated polyethylene if the 
extract is to be analyzed for organics. If the extract is to be analyzed only for 
inorganics, polyethylene or polypropylene containers may be used. 

4.3 Filter Holder - Filter holders for pressure filtration are used. They are constructed of 
type 316 stainless steel (with or without PTFE linings) and are capable of sustaining 
internal pressures exceeding 50 psi. These devices have an internal capacity of 1.5 L 
and accommodate glass fiber filters 142 mm in diameter. 

4.4 Filters - Borosilicate glass fiber filters containing no binder materials and having an 
effective pore size of 0.6 to 0.8 !-1m, 142 mm diameter or equivalent. Prefilters must 
not be used. Glass fiber filters are fragile and should be handled with care. Filters 
should be acid-washed with 1 N HN03 and triple rinsed with laboratory reagent grade 
water (minimum 500 mLl rinse) prior to use. 

4.5 pH meter accurate to ±0.05 units at 25°C. The pH meter must be calibrated on each 
day of use. 
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4.6 pH indicator strips covering the pH range 0 - 14 in increments of 1 pH unit. 

4.7 Laboratory balance accurate to within ±0.01 grams (all weight measurements are to 
be within ±0.1 grams). 

4.8 Beakers flasks, glass, 500 mL .. 

4.9 Watch glasses, appropriate diameter to cover beakers. 

4.10 Magnetic stirrer. 

S.O REAGENTS 

Reagent grade chemicals shall be used in all tests. Other grades may be used only if it is first 
ascertained that the reagent is of sufficiently high purity to permit its use without lessening the 
accuracy of the determination. 

5.1 Laboratory reagent grade water - Water free of any analyte of interest. Laboratory 
reagent grade water should be monitored periodically for impurities. 

5.2 Hydrochloric acid, concentrated (HCI) - reagent grade. 

5.3 Nitric acid, concentrated (HN03) - reagent grade. 

5.4 Hydrochloric acid, 1 N. Dilute 83 mL reagent grade HCI to 1000 mL with laboratory 
reagent grade water. 

5.5 Nitric acid, 1 N, for acid-washing filters. Dilute 63 mL reagent grade HCI to 1000 mL 
with laboratory reagent grade water. 

5.6 Sodium hydroxide (NaOH) - reagent grade, pellets. 

5.7 Glacial acetic acid (CH3COOH) - reagent grade. 

5.8 Extraction Fluid #1 - Add 114 mL glacial acetic acid and 51.4 g sodium hydroxide to 
approximately 1500 mL of laboratory reagent grade water in a clean borosilicate glass 
extraction vessel reserved for this purpose. Shake until the sodium hydroxide is 
completely dissolved. Pour this solution into a clean, graduated 20 L carboy reserved 
for Extraction Fluid #1 and rinse the extraction vessel three times with approximate 
liter volumes of laboratory reagent grade water, adding the rinsates to the carboy. 
Add laboratory reagent grade water to the carboy to bring the volume to the 20 L 
graduation. Cap the carboy and agitate until the fluid is well mixed. When correctly 
prepared, the pH of this fluid will be 4.93 ±0.05. The fluid may be used for up to one 
year from the preparation date. 
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5.9 Extraction Fluid #2 - Add approximately 10 L of laboratory reagent grade water to a 
graduated 20 L carboy reserved for Extraction Fluid #2. Add 114 mL glacial acetic 
acid to the carboy, and then add laboratory reagent grade water to bring the volume 
to the 20 L graduation. Cap the carboy and agitate until the fluid is well mixed. When 
correctly prepared, the pH of this fluid will be 2.88 ±0.05. The fluid may be used for 
up to one year from the preparation date. 

NOTE: The pH of each extraction fluid must be checked prior to each use to ensure 
that it has been prepared accurately, and the measured pH is recorded in the Non
Volatile TCLP Extraction Logbook (Figure 8) for each sample extracted. Details of the 
preparation of these fluids (reagent lot numbers, volumes, and masses; measured 
pH; etc.) are recorded in the TCLP Fluid Preparation and Use Logbook (Figure 6). 
Upon preparation, each new batch of extraction fluid is assigned a 3-digit batch 
number by the analyst (batches are numbered consecutively), and the Katahdin 
Sample Number of each client sample extracted with a particular fluid batch is 
recorded in the TCLP Fluid Preparation and Use Logbook. Extraction fluids are 
monitored for impurities as described in Section 8.0 of this SOP. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

All samples shall be collected in a soil jar using an appropriate sampling plan. 

6.1 Sufficient sample must be collected to support the preliminary determinations and to 
provide an extract volume adequate for all analytical and quality control purposes. 
The necessary sample size will depend on the solids content of the waste, but in no 
instance should less than 250 g of waste be provided to the laboratory. 

6.2 Preservatives shall not be added to samples before extraction. Samples should be 
stored at 4°C and opened immediately prior to TCLP extraction. 

6.3 TCLP extracts should be prepared for analyses and analyzed as soon as possible 
following TCLP extraction. Extracts for metals analysis must be acidified to a pH < 2 
with nitric acid. Extracts for other analyses should be preserved according to the 
guidance given in the individual analytical methods. Extracts for organic analyte 
determinations shall not be allowed to come into contact with the atmosphere (Le., no 
headspace) to prevent losses. 

6.4 Sample holding times for non-volatile TCLP extraction and analysis summarized in 
the following table: 
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7.0 

TClP TO TClP EXTRACTION TO EXT'N TO 
PARAMETER EXTRACTION PREPARATIVE EXT'N ANALYSIS 
PEST/HERBS 14 7 40 

SEMIVOlATILES 14 7 40 

MERCURY 28 N/A 28 

MERCURY 180 N/A 180 

PROCEDURES 

The procedure consists of a series of preliminary evaluations of the waste, followed by the 
actual extraction. Flow charts summarizing the procedure appear as Figures 2 and 3. 
Preliminary evaluations are to be performed on a minimum 100 g aliquot of the waste. This 
aliquot may not actually undergo TCLP extraction. These preliminary evaluations include: (1) 
determination of the percent solids, Section 7.1; (2) determination of whether the waste 
contains insignificant solids and is, therefore, its own extract after filtration, Section 7.2; (3) 
particle size evaluation, Section 7.3; and (4) determination of the appropriate extraction fluid 
to be used for the TCLP extraction, Section 7.4. 

All information and measurements pertaining to TCLP extractions are recorded in the Non
Volatile TCLP Extraction Logbook (Figure 8). In the following procedure, the section or line 
of the Non-Volatile TCLP Extraction Logbook page in which the pertinent information 
should be recorded is indicated in bold, e.g. Section II or line C. 

PRELIMINARY EVALUATIONS 

7.1 Determination of Percent Solids (Section I) - Percent solids is defined for TCLP as 
that fraction of a waste sample (as a percentage of the total sample) from which no 
liquid may be forced out by an applied pressure, as described below. 

If the waste will obviously yield no liquid when subjected to pressure filtration (i.e., is 
100% solids) the percent solids determination may be omitted. Proceed to Section 
7.3, Particle Size Evaluation. 
If the sample is liquid or multiphasic, liquid/solid separation by filtration is required to 
make a preliminary determination of percent solids. This involves the filtration device. 
The procedure is as follows, Sections 7.1.1 through 7.1.9: 

7.1.1 Pre-weigh the filter (line A) and the container that will receive the filtrate 
(filtrate vessel) (line 8). 

7.1.2 Assemble the filter holder and filter following the manufacturer's instructions. 
Place the filter on the support screen and secure. 
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7.1.3 Weigh out a subsample of the waste (100 gram minimum) and record the 
combined weight of the weigh boat and waste (line C). 

7.1.4 Allow slurries to stand to permit the solid phase to settle. Wastes that settle 
slowly may be centrifuged, prior to filtration. Centrifugation is to be used only 
as an aid to filtration. If centrifugation is used, the liquid should be decanted 
and filtered followed by filtration of the solid portion of the waste through the 
same filtration system. 

7.1.5 Quantitatively transfer the waste sample (liquid and solid phases) to the filter 
holder, spreading the waste sample evenly over the surface of the filter. If 
filtration of the waste at 4°C reduces the amount of expressed liquid over what 
would be expressed at room temperature, then allow the sample to warm up 
to room temperature in the device before filtering. 

7.1.6 Weigh the weigh boat and any residue clinging to it (line D). Determine the 
total weight of waste to be filtered by subtracting the weight of the weigh boat 
and residue from the weight of the weigh boat and waste (line E). 

7.1.7 Gradually apply vacuum or gentle pressure of 1-10 psi until air or pressurizing 
gas moves through the filter, collecting any filtrate in the pre-weighed filtrate 
vessel. If this point is not reached under 10 psi, and if no additional liquid has 
passed through the filter in any 2-minute interval slowly increase the pressure 
in 10-psi increments to a maximum of 50 psi. After each incremental increase 
of 10 psi, if the pressurizing gas has not moved through the filter, and if no 
additional liquid has passed through the filter in any 2-minute interval, proceed 
to the next 10-psi increment. When the pressurizing gas begins to move 
through the filter, or when liquid flow has ceased at 50 psi (i.e., filtration does 
not result in any additional filtrate within any 2 minute period), stop the 
filtration. 

The material in the filter holder is defined as the solid phase of the waste, and 
the filtrate is defined as the liquid phase. 

7.1.8 Weigh the filtrate vessel and its contents (line F). Determine the weight of 
the liquid phase by subtracting the weight of the filtrate vessel from the total 
weight of the filtrate-filled container (line G). 

7.1.9 Calculate the percent wet solids as follows (line H): 

Percent wet solids = (Total weight of waste)-(Weight of liquid phase) 
Total weight of waste 
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7.2 If the percent solids determined in Section 7.1.9 above is equal to or greater than 
0.5% and the weight of water entrained in the filter is small in comparison with the 
weight of the solid phase, then proceed to Section 7.3 to determine whether the solid 
material requires particle size reduction. Continue with Section 7.2 if it is noticed that 
the amount of the filtrate entrained in wetting the filter is significant in proportion to the 
weight of the solid phase. If the percent solids determined in Section 7.1.9 is less than 
0.5%, then proceed to Section 7.5.4 using a fresh portion of the waste. 

7.2.1 Remove the solid phase and filter from the filtration apparatus. 

7.2.2 Dry the filter and solid phase at 100± 20°C until two successive weighings 
yield the same value within ±1 %. Record the weight of the filter and dry solids 
(Line I). 

NOTE: Caution should be taken to ensure that the subject solid will not flash 
upon heating. It is recommended that the drying oven be vented to a hood or 
other appropriate device. 

7.2.3 Calculate the weight of dry solids by subtracting the weight of the filter from 
the weight of the filter and dry solids (Line J). 

7.2.4 Calculate the percent dry solids as follows (Line L): 

Percent dry solids = Weight of dry solids x 100 
Total weight of waste 

Note: Non-aqueous liquid samples (e.g. oils) may be entrained in the filter, 
and may remain in the filter after drying, contributing weight to the dried filter. 
If this is the case, the surface of the filter should be examined for apparent 
solids or particulate material. If none are found, a comment to that effect 
should be made in the Comments section of the Non-Volatile TCLP Extraction 
Logbook (e.g. "No apparent solids present - dry solid weight is due to 
entrained non-volatile liquid"), and the sample should be treated as if it 
contains less than 0.5% dry solids. 

7.2.5 If the percent dry solids is less than 0.5%, then proceed to Section 7.5.4. If the 
percent dry solids is greater than or equal to 0.5%, proceed to Section 7.3. 

7.3 Particle Size Evaluation - Visually evaluate the particle size of the solid phase of the 
waste. Filamentous material (cloth, paper, etc.) will require particle size reduction if it 
has a surface area per gram of less than 3.1 cm3

. Other solid materials require 
particle size reduction if the particles are greater than 1 cm in their narrowest 
dimension (i.e. if they will not pass through a 9.5 mm standard sieve). Particle size 
reduction may be accomplished by cutting, crushing, or grinding the waste to a 
surface area or particle size as described above. Perform particle size reduction on 
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the solid material that will actually undergo extraction, not on that used for the 
preliminary determinations. 

7.4 Determination of Appropriate Extraction Fluid - If the solid content of the waste is 
greater than or equal to 0.5%, determine the appropriate fluid for the non-volatiles 
extraction as follows: 

7.4.1 Weigh out a small subsample of the solid phase of the waste, reduce the 
particle size (if necessary) to approximately 1 mm in diameter or less, and 
transfer 5.0 grams of the solid phase of the waste to a 500 mL beaker or 
Erlenmeyer flask. 

7.4.2 Add 96.5 mL of laboratory reagent grade water to the beaker, cover with a 
watch glass, and stir vigorously for 5 minutes using a magnetic stirrer. 
Measure and record the pH (Section II). If the pH is <5.0, use Extraction 
Fluid #1 and proceed with the TCLP extraction, Section 7.5. 

NOTE: pH measurements may initially be performed using a pH indicator 
strip. If the measured pH is less than 3 or greater than 7, record the pH 
obtained from the indicator strip to the nearest whole pH unit. If the measured 
pH is between 3 and 7, use the pH meter to obtain a more accurate reading 
and record the pH to at least one decimal place. 

7.4.3 If the pH from Section 7.4.2 is >5.0, add 3.5 mL 1 N HCI, stir briefly, cover with 
a watch glass, heat to 50°C, and hold at 50°C for 10 minutes. 

7.4.4 Let the solution cool to room temperature and record the pH (Section II). If the 
pH is <5.0, use Extraction Fluid #1. If the pH is still >5.0, use Extraction Fluid 
#2. Proceed to the TCLP extraction, Section 7.5. 

TCLP EXTRACTION FOR NON-VOLATILES 

7.5 A minimum sample size of 100 grams (solid and liquid phases) is recommended. In 
some cases, a larger sample size may be appropriate, depending on the solids 
content of the waste sample, whether the initial liquid phase of the waste will be 
miscible with the aqueous extract of the solid, and whether inorganics, semivolatile 
organics, pesticides, and herbicides are all analytes of concern. Enough solids 
should be generated for extraction such that the volume of TCLP extract will be 
sufficient to perform all of the required analyses. If necessary, multiple extractions 
may be performed and the extracts combined and aliquoted for analysis. 

7.5.1 If the waste will obviously yield no liquid when subjected to pressure filtration 
(i.e., is 100% solid), weigh out a subsample of the waste (100 g minimum), 
record the weight (Section III), and proceed to Section 7.5.11. If the sample 
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is liquid or multiphasic, liquid/solid separation is required - proceed to Section 
7.5.2. 

7.5.2 Pre-weigh the container that will receive the filtrate (filtrate vessel) (line M). 

7.5.3 Assemble the filter holder and filter following the manufacturer's instructions. 
Place the filter on the support screen and secure. Acid-wash the filter if 
extracting for metals components. Acid-washed filters may be used for non
volatile extractions even when metals are not of concern. 

7.5.4 Weigh out a subsample of the waste (100 gram minimum) and record the 
combined weight of the waste and weigh boat (line N). If the waste contains 
<0.5% dry solids, the liquid portion of the waste, after filtration, is defined as 
the TCLP extract. Therefore, enough of the sample should be filtered so that 
the amount of filtered liquid will support all of the required analyses. For 
wastes containing >0.5% dry solids, information is obtained in Section 7.1 to 
determine the optimum sample size (100 gram minimum) for filtration. Enough 
solids should be generated by filtration to support the analyses to be 
performed on the TCLP extract. 

7.5.5 Allow slurries to stand to permit the solid phase to settle. Wastes that settle 
slowly may be centrifuged prior to filtration. Use centrifugation only as an aid 
to filtration. If centrifugation is used, the liquid should be decanted and filtered 
followed by filtration of the solid portion of the waste through the sample 
filtration system. 

7.5.6 Quantitatively transfer the waste sample (liquid and solid phases) to the filter 
holder. Spread the waste sample evenly over the surface of the filter. If 
filtration of the waste at 4°C reduces the amount of expressed liquid over what 
would be expressed at room temperature, then allow the sample to warm up 
to room temperature in the device before filtering. 

7.5.7 Weigh the weigh boat and any residue clinging to it (line 0). Determine the 
total weight of waste to be filtered by subtracting the weight of the weigh boat 
and residue from the weight of the weigh boat and waste (line P). 

7.5.8. Gradually apply vacuum or gentle pressure of 1-10 psi until air or pressurizing 
as moves through the filter, collecting any filtrate in the pre-weighed filtrate 
vessel. If this point is reached under 10 psi, and if no additional liquid has 
passed through he filter in any 2-minute interval, slowly increase in pressure in 
10-psi increments to a maximum of 50 psi. After each incremental increase of 
10 psi, if the pressurizing gas has not moved through the filter, and if no 
additional liquid has passed through the filter in any 2-minute interval, proceed 
to the next 10-psi increment. When the pressurizing gas begins to move 
through the filter, or when the liquid flow has creased at 50 psi (i.e., filtration 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-S10-0S 
Date Issued: 03/09 
Page 13 of 30 

TITLE: TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) FOR INORGANIC AND 
NON-VOLATILE ORGANIC ANALYTES 

does not result in any additional filtrate within a 2 minute period), stop the 
filtration. 

The material in the filter holder is defined as the solid phase of the waste, and 
the filtrate is defined as the liquid phase. 

7.5.9 Weigh the filtrate vessel and its contents (Line Q). Determine the weight of 
the liquid phase by subtracting the weight of the filtrate vessel from the total 
weight of the filtrate-filled container (Line R). Decant the liquid phase into a 
graduated cylinder and measure and record its volume (Line S). Pour the 
liquid phase back into the filtrate vessel for storage. The liquid phase may 
now either be analyzed or stored at 4°C until time of analysis. 

NOTE: Some wastes, such as oily wastes and some paint wastes, will 
obviously contain some material that appears to be a liquid. Even after 
applying pressure filtration, as outlined in Section 7.5.8, this material may not 
filter. If this is the case, the material within the filtration device is defined as a 
solid and is carried through the extraction as a solid. Do not replace the 
original filter with a fresh filter under any circumstances. Use only one filter. 

7.5.10 Calculate the weight of wet solids by subtracting the weight of the liquid phase 
from the total weight of waste (Line T). 

7.5.11 If necessary, prepare the solid portion of the waste for extraction by crushing, 
cutting, or grinding the waste to a surface area or particle size as described in 
Section 7.3. Describe the particle size reduction process in Section IV of the 
logbook. When the surface area or particle size has been appropriately 
altered, quantitatively transfer the solid material into an extractor bottle. 
Include the filter used to separate the initial liquid from the solid phase. 

7.5.12 Determine the amount of extraction fluid to add to the extractor vessel as 
follows: 

Weight of = 
extraction fluid 

(20) (Weight of wet solids) 
100 

Slowly add this amount of appropriate extraction fluid to the extractor vessel. 
Record the fluid batch 10, the amount used, and the pH (measured on day of 
use) in Section III of the logbook. Close the extractor bottle tightly (Teflon 
tape may be used to ensure a tight seal), secure in rotary agitation device, and 
rotate at 30± 2 RPM during the extraction period of 18 2: 2 hours. Record the 
extraction start and end times and the room temperatures in Section IV of the 
logbook. 
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NOTE: As agitation continues, pressure may buifd within the extractor bottle 
for some types of wastes (e.g., limed or calcium carbonate containing waste 
may evolve gases such as carbon dioxide). To relieve excess pressure, the 
extractor bottle may be periodically opened (e.g., after 15 minutes, 30 
minutes, and 1 hour) and vented into a hood. 

7.5.13 Following the extraction, separate the contents of the vessel into its 
component liquid and solid phases by filtering through a new acid-washed 
glass fiber filter, as outlined in Section 7.5.6. For final fiftration of the TCLP 
extract, the glass fiber filter may be changed, if necessary, to facilitate 
filtration. 

NOTE: If the waste contained no initial liquid phase, it is only necessary to 
fifter enough extract to support the required analyses. However, if the waste 
contained an initial liquid phase, the entire contents of the extraction vessel 
must be filtered. 

7.5.14 Prepare the TCLP extract as follows: 

7.5.14.1 

7.5.14.2 

7.5.14.3 

If the waste contained no initial liquid phase, the filtered liquid 
material obtained from Section 7.5.13 is defined as the TCLP 
extract. Proceed to Section 7.5.15. 

If compatible (e.g., multiple phases will not result on 
combination), combine the filtered liquid resulting from Section 
7.5.13 with the initial liquid phase of the waste obtained in 
Section 7.5.8. This combined liquid is defined as the TCLP 
extract. Proceed to Section 7.5.15. 

If the initial liquid phase of the waste, as obtained from Section 
7.5.8, is not or may not be compatible with the filtered liquid 
resulting from Section 7.5.13, do not combine these liquids. 
Measure the volume of filtrate obtained in Section 7.5.13 and 
record in Section IV of the logbook. Individually analyze these 
two liquids, collectively defined as the TCLP extract, and 
combine the results mathematically, as described in Section 
7.6. 

7.5.15 Following collection of the TCLP extract, the pH of the extract should be 
measured and recorded (Section IV). Immediately aliquot and preserve the 
extract for analysis. Metals aliquots must be acidified with nitric acid to pH <2. 
All other aliquots must be stored under refrigeration (4°C) until analyzed. 

7.6 The TCLP extract shall be prepared and analyzed according to appropriate analytical 
methods. TCLP extracts to be analyzed for metals shall be acid digested except in 
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those instances where digestion causes loss of metallic analytes. If an analysis of the 
undigested extract shows that the concentration of any regulated metallic analyte 
exceeds the regulatory level, then the waste is hazardous and digestion of the extract 
is not necessary. However, data on undigested extracts alone cannot be used to 
demonstrate that the waste is not hazardous. If the individual phases are to be 
analyzed separately, determine the volume of the individual phases (to ± 0.5%), 
conduct the appropriate analyses, and combine the results mathematically by using a 
simple volume-weighted average: 

Final Analyte = !YllC.Ql~2)(C2} 
Concentration V1 + V2 

where: V1 = The volume of the first phase (L). 
C1 = The concentration of the analyte of concern in the first phase (mg/L). 
V2 = The volume of the second phase (L). 
C2 = The concentration of the analyte of concern in the second phase (mg/L). 

7.6 Compare the analyte concentrations in the TCLP extract with the levels identified in 
the appropriate regulations. Refer to Section 8.0 for quality control requirements. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

USEPA Method 1311 requires the laboratory to perform specific quality control checks to 
assess laboratory performance and data quality. Minimum frequencies, acceptance 
criteria, and corrective actions for these control checks are listed in Table 1 and are 
described below. Table 1 criteria are intended to be guidelines for analysts. The table does 
not cover all possible situations. If any of the QC requirements are outside the recovery 
ranges listed in Table 1, all associated samples must be evaluated against all the QC. In 
some cases data may be reported, but may be reanalyzed in other cases. Making new 
reagents and standards may be necessary if the standardization is suspect. The corrective 
actions listed in Table 1 may rely on analyst experience to make sound scientific 
judgments. These decisions are based on holding time considerations and client and 
project specific Data Quality Objectives. The Department Manager, Operations Manager 
and/or Quality Assurance Officer may be consulted to evaluate data. Some samples may not 
be able to be reanalyzed within hold time. In these cases "qualified" data with narration may 
be advisable after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
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the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed 

8.1 A minimum of one method blank for every 20 extractions performed using a particular 
batch of extraction fluid and per 20 extractions performed in a particular extraction 
vessel must be extracted and analyzed for the same contaminants as all associated 
samples. The method blanks are analyzed to check for laboratory contamination. A 
count of extractions performed in each extraction vessel is maintained in order to 
monitor the frequency of method blanks (1 per 20 extractions per vessel) required for 
each extraction vessel. . 

8.1.1 After TCLP extraction, TCLP method blanks must undergo preparative 
extraction and analysis within method holding times (refer to Section 6.4). For 
this reason it may be necessary to extract more than one method blank using 
a particular batch of extraction fluid. For example, suppose that a sample 
requiring analysis for TCLP metals and semivolatiles is extracted using freshly 
prepared fluid from Batch 300. Because the fluid is new, a method blank is 
extracted with the sample and analyzed for the same components as the 
sample. Eight days later, a different sample requiring full TCLP analysis 
(metals, semivolatiles, pesticides, and herbicides) is extracted using fluid from 
Batch 300. Because the holding time for the previous TCLP method blank for 
pesticides and herbicides has expired, a new TCLP method blank must be 
extracted and analyzed for pesticides and herbicides. The new method blank 
need not be analyzed for metals and semivolatiles, because the first method 
blank that was prepared with fluid from Batch 300 has already been analyzed 
for these constituents. 

8.1.2 Each TCLP method blank is identified in the TCLP extraction logbooks by a 
seven-character code. The first three characters are "PBT', which stands for 
"Preparation Blank - TCLP". Characters 4 through 6 consist of the three-digit 
preparation number of the extraction fluid. The seventh character is a letter, 
starting with "A" and proceeding alphabetically, which is unique to the 
extraction date for a particular batch of fluid. For example, "PBT316A" refers 
to the first TCLP method blank extracted using fluid from Batch 316; 
"PBT316B" refers to the second TCLP method blank extracted using the same 
fluid. The extraction date of each TCLP method blank is recorded in the TCLP 
Fluid Preparation and Use Logbook. 

8.2 The laboratory recommends that a matrix spike be performed for each waste type 
(e.g., wastewater treatment sludge, contaminated soil, etc.) unless the result exceeds 
the regulatory level and the data are being used solely to demonstrate that the waste 
property exceeds the regulatory level. Because the laboratory charges for the 
preparation and analysis of TCLP matrix spikes, selection of samples for TCLP matrix 
spiking is left to the discretion of the client. A minimum of one TCLP matrix spike 
must be analyzed for each batch of 20 TCLP extractions. As a minimum, follow the 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-51 0-05 
Date Issued: 03/09 
Page 17 of 30 

TITLE: TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) FOR INORGANIC AND 
NON·VOLATILE ORGANIC ANAL YTES 

matrix spike addition guidance provided in each analytical method. Additional matrix 
spiking directions and guidance are provided in Table 4 and Figures 4 and 5. 

8.2.1 Matrix spikes are to be added after filtration of the TCLP extract and before 
any preservation. Matrix spikes should not be added prior to TCLP extraction 
of the sample. 

8.2.2 Instructions for preparing TCLP matrix spikes for metals analysis are 
contained in Table 4. Instructions for preparing TCLP matrix spikes for 
organics analyses are contained in Figures 4 and 5. In order to avoid 
differences in matrix effects, the matrix spikes must be added to the same 
nominal volume of TCLP extract as that which was analyzed for the unspiked 
sample. 

8.2.3 Matrix spike recoveries are calculated by the following formula: 

Recovery (%) = 100 (Xs·Xu)/K 

where: Xs = measured value for the spiked sample, 
Xu = measured value for the unspiked sample, and 
K = known value of the spike in the sample 

8.2.4 The purpose of the matrix spike is to monitor the performance of the sample 
preparation and analytical methods used and to determine whether matrix 
interferences exist. Use of internal calibration methods (e.g. the method of 
standard additions [MSA]), modification of the analytical methods, or use of 
alternate analytical methods may be needed to accurately measure the 
analyte concentration of the TCLP extract when the recovery of the matrix 
spike is below the expected analytical method performance. Metallic analytes 
must be quantitated by the method of standard additions if the TCLP matrix 
spike recovery for the analyte is less than 50% and the measured 
concentration of the analyte in the unspiked aliquot is within 20% of the 
regulatory level. 

8.3 Each new analyst must demonstrate her/his ability to perform the method acceptably 
by while being witnessed by an analyst who is experience in performing the method. 
To successfully demonstrate the method, the analyst must perform the method in 
conformance with all the requirements of the SOP, referring to the SOP for guidance 
as necessary. In addition, each analyst must demonstrate the ability to produce 
TCLP Extraction Blanks that are free of contamination. This demonstration will 
require the analyst to collect and file the analytical results from four Extraction Blanks 
that he/she has generated. 

8.4 All quality control measures described in the appropriate analytical methods shall be 
followed. 
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9.0 METHOD PERFORMANCE 

The method detection limit (MOL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Department 
Manager and with the QAO. 

Refer to the current revisions of USEPA Method 1311 for other method performance 
parameters and requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, US EPA SW846, 
Third Edition, Final Update I (7/92), Method 1311 

Federal Register, Volume 55, Number 126, Friday, June 29,1990, PP 26986-26998 

Federal Register, Volume 57, Number 227, Tuesday, November 24,1992, PP 55114-55117 
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TABLE 1 

QC REQUIREMENTS 

Parameterl QC Check Minimum Acceptance Corrective Action 
Method Frequency Criteria 
Toxicity Method Blanks One per 20 samples Refer to individual Prepare fresh extraction fluid 

Characteristic extracted using a analytical methods. and repeat TCLP extraction 
Leaching particular batch of of all associated samples. 

Procedure extraction fluid. 
(TCLP)! 

EPA 1311 
One per 20 samples Refer to individual Remove extraction vessel 
extracted in a analytical methods. from service. 
particular extraction 
vessel. 

Matrix Spike One per 20 TCLP For metallic analytes, For metallic analytes, 
extractions >50% if native analyte quantitate by method of 
performed concentration is within standard additions. For other 
(required). ± 20% of regulatory analytes, refer to appropriate 
One per waste type level. For other analytical methods. 
(suggested, left to analytes, refer to 
discretion of client). appropriate analytical 

methods. 
Demonstration of One time New analyst's Repeat analysis until able to 
analyst proficiency; demonstration by performance of the demonstrate acceptable 
accuracy and each analyst method is witnessed performance of the method to 
precision performing the by an experienced witnessing analyst and by 

method analyst. New analyst producing acceptable method 
must produce method blanks; document successful 
blanks that meet all performance in personal 
method and training file. 
laboratory acceptance 
criteria. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-S10-0S EPA METHOD 1311 
Reagents Extraction Fluid #1 prepared using sodium Extraction Fluid #1 prepared using 1 N 

hydroxide pellets. sodium hydroxide solution. 

QC - Method Blanks Frequency of one method blank per 20 Frequency of one method blank per 20 
extractions performed using a particular extractions performed in a particular 
batch of extraction fluid and per 20 extraction vessel. 
extractions performed in a particular 
extraction vessel. 

QC - Spikes Matrix spike recommended for each waste Matrix spike required for each waste type. 
type. 
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TABLE 3 

TOXICITY CHARACTERISTIC CONSTITUENTS AND REGULATORY LEVELS 

Constituent Regulatory Level (mg/L) 
Arsenic 5.0 
Barium 100.0 

Benzene 0.5 
Cadmium 1.0 

Carbon tetrachloride 0.5 
Chlordane 0.03 

Chlorobenzene 100.0 
Chloroform 6.0 
Chromium 5.0 
o-Cresol 200.0 
m-Cresol 200.0 
p-Cresol 200.0 
Cresol 200.0 
2,4-D 10.0 

1 ,4-Dichlorobenzene 7.5 
1,2-Dichloroethane 0.5 

1,1-Dichloroethylene 0.7 
2,4-Dinitrotoluene 0.13 

Endrin 0.02 
Heptachlor (and its hydroxide) 0.008 

Hexachlorobenzene 0.13 
Hexachloro-1,3-butadiene 0.5 

Hexachloroethane 3.0 
Lead 5.0 

Lindane 0.4 
Mercury 0.2 

Methoxychlor 10.0 
Methyl ethyl ketone 200.0 

Nitrobenzene 2.0 
Pentachlorophenol 100.0 

Pyridine 5.0 
Selenium 1.0 

Silver 5.0 
Tetrachloroethene 0.7 

Toxaphene 0.5 
Trichloroethylene 0.5 

2,4,5-Trichlorophenol 400.0 
2,4,6- Trichlorophenol 2.0 

2,4,5-TP (Silvex) 1.0 
Vinyl Chloride 0.2 
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TABLE 4 

TCLP MATRIX SPIKING FOR METALLIC ANALYTES 

SPIKING INSTRUCTIONS 

Component Solution 
Amount of Component 

Sample or Solution Name Source of Component Added per 50 mL Final 
Name 

Volume (mL) 

TCLP Matrix Spike (ICP) 
CLPP-SPK-1 Inorganic Ventures 0.050 

CLPP-SPK-INT1 Lab Prepared Jsee below) 0.50 
TCLP Matrix Spike 1000 ug/L Hg Standard Prepared from 1000 mg/L 

0.10 
(Mercury) stock standard 

Note: Spiking must be performed after TCLP extraction and before preservation. 

PREPARATION OF INTERMEDIATE SPIKING SOLUTIONS 

Component Solution 
Amount of Component 

Solution Name Source of Component Added per 100 mL Final 
Name 

Volume (mL) 
QCP-CICV-3 Inorganic Ventures 10.0 
1000 mg/L Sb High Purity Standards 5.0 

CLPP-SPK-INT1 
10000 mg/L K High Purity Standards 10.0 

10000 mg/L Na High Purity Standards 7.5 
10000 mg/L Mg High Purity Standards 5.0 
10000 mg/L Ca High Purity Standards 2.5 

1000 ug/L Hg Standard 1000 mg/L Hg Inorganic Ventures 0.10 

ELEMENT CON CENTRA TIONS IN MATRIX SPIKES AND SPIKING SOLUTIONS 
CONCENTRATION IN SOLUTION, mg/L 

Element TCLP Matrix CLPP- CLPP-
Spike SPK-1 SPK-INT1 

1000 ug/L Hg Std. 

Arsenic 2.000 200 

Barium 2.000 2000 

Cadmium 0.050 5 

Chromium 0.200 200 

Lead 0.500 50 

Selenium 2.000 200 

Silver 0.050 50 

Mercury 0.0020 1000 
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Motor 
(30± 2 rpm) 

FIGURE 1 

ROTARY AGITATION APPARATUS 

Extraction Vessel Holder 
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FIGURE 2 

TCLP FLOW CHARTS 
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Discard 
solids 

FIGURE 3 

TCLP FLOW CHARTS 
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FIGURE4 

SVOA TCLP MATRIX SPIKE AND SURROGATE GUIDELINES 

MATRIX SPIKE 

The following compounds are reported for TCLP matrix spikes, although a full list spike solution is utilized (refer 
to SOP CA-502, current revision). Acid extractable compounds are at 100 ug/mL and base/neutral extractable 
compounds are at 50 ug/mL. 1.0 mL of this mix is added to the sample designated for the TCLP matrix spike. 

* 

Pyridine 
1,4-Dichlorobenzene 
2-Methylphenol 
3-,4-Methylphenol* 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorphenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 

Due to coelution on the GC/MS, 3-methylphenol and 4-methylphenol are reported as the combined 
concentration for the two isomers; the matrix spike solution contains 4-methylphenol at 100 ug/mL. 

SURROGATE 

The following surrogate compounds are reported for TCLP samples, although the surrogate mix also includes 
one additional surrogate (refer to SOP CA-502, current revision). Acid extractable surrogates are at 100 ug/mL 
and base/neutral extractable surrogates are at 50 ug/mL. 1.0 mL of this mix is added to all samples. 

2-Fluorophenol 100 ug/mL 
Phenol-d5 100 ug/mL 
Nitrobenzene-d5 50 uQ/mL 
2-Fluorobiphenyl 50 ug/mL 
2,4 ,6-T ribromophenol 100 ug/mL 
Terphenyl-d 14 50 ug/mL 
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FIGURE 5 

PESTICIDE TCLP MATRIX SPIKE AND SURROGATE GUIDELINES 

MATRIX SPIKE 

The following compounds are reported for TCLP matrix spikes, although a full list spike solution is utilized (refer 
to SOP CA-515, current revision). All compounds are at 0.5 ug/mL. 1.0 mL of this mix is added to the sample 
designated for the TCLP matrix spike. 

Endrin 
Heptachlor 
Methoxychlor 
Lindane 
Heptachlor Epoxide 

SURROGATE 

Surrogates are at 1.0 ug/mL. 1.0 mL of this mix is added to all samples. 
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FIGURE 6 

EXAMPLE PAGE FROM TCLP FLUID USE LOGBOOK 

TCLP FI "d # UI Fluid Batch # {,,-z.. 
Manutacturer s Heagent Heagent I I-IUIO Fmal 

Re~ent Lot Number Volume (mL) Mass (g) Volumelbl 
Glacial Acetic Acid A,":,y,Of; 11J.{~l NA 20l 

Sodium Hydroxide NA 51.4, 

Preparation Date: --'J.AJ-"i!!1J=o, __ _ Prepared by: j'\,.,J" Measured pH: ~ 

QAAA074 0000001 
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FIGURE 7 

EXAMPLE PAGE FROM ROTARY EXTRACTOR RPM VERIFICATION LOGBOOK 

Date 

IC/t(P(O{, 

I tJ/ 

\l6\ Clc, 

\( '3 o D(, 

p. t.7c6 

a\ 01 U1 

0\il'-'1 

0\ l..l.':' 

Ul1.5U/ 

OL I.'!-'l 

Ot {i r.TI 

02:.0b Ul 

cR.. \ ~tJ1 

KATAHDIN ANALYTICAL SERVICES. INC. 

ROTARY EXTRACTOR RPM VERIFICATION LOGBOOK 

EXTRACTOR #1: TOP SHELF 
EXTRACTOR #2: MIDDLE SHELF 
EXTRACTOR #3: BOTTOM SHELF 

SERIAL NUMBER: NONE 
SERIAL NUMBER: 1173 
SERIAL NUMBER: 1169 

Please record the number ofRPMs for each extractor each time they are used, 

Initial. Extractor #1 Extractor #2 Extractor #3 Comments 

C?tr/!? O"L"I- 0 F f(erbc~ {~"~ '"/ 
5'C ,-\. ,if ?D 3c ;;:~.( .:ji Z-

OiA+- oC 
All 3f.I7_" Ci" ;2."1 No \. '",,,<-

f)r4 ,1 ...., l :5 0 

OMf ~ I\...ij.;- "1\ 30 --J;..<. 

DIY\(- J ~o 
Pt"-f' 

\ . 1 30 
()A..f -1 <7 0 

~)rv\f '0 j, ~C\ 

OMf 
\ t '30 

o rAE ~ L ~O 
DMf ~ 50 

O.M.(-
I t 30 

o (v\f' J J ')0 

Acceptance Range is 28-32 RPMS, 
Meters Should Be Verified Against A Wrist Watch Annually And Recorded I Th C t 
Section, n e ommen s 

QAQC276 0000003 
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FIGURE 8 

EXAMPLE PAGE FROM NON-VOLATILE TCLP EXTRACTION LOGBOOK 

KATAHDIN ANALYTICAL SERVICES, INC. 
Non-Volatile TCLP I SPLP Extraction Log 

Katahdin Sample No.: ~Lb \rl'S""-7 0 Extraction Type (Check one): \J.SJTCLP DSPLP 

Client· Matrix· ( L-/ 

I. SOLIDS DETERMINATION (Check one box below): Performed by: g Ji? on Jt?J/..oc; 
EiJ 100% wet solids - waste will obviously yield no liquid upon pressure filtration (proceed to Section II). 

D <100% solids (perform solids determination below): 

A. Weight of filter g G. Weight of liquid phase (F·B) g --- ---
B. Weight of filtrate vessel g H. Percent wet solids [(E-G)/E x 1001 % --- ---
C. Weight of weigh boat + waste g Note: Steps 1- L are optional. Refer to SOP. 

---
O. Weight of weigh boat + residue g I. Weight of filter + dry solids g --- ---
E. Total weight of waste (C-O) g J. Weight of dry solids (I - A) g --- ---
F. Weight of filtrate vessel + filtrate 9 L. Percent dry solids (J/E x 100) % 

II. pH DETERMINATION AND FLUID SELECTION Performed by: ;'f.Jf.> on "I"'~c" 
Initial pH of solid phase: 7. ;u- (For TelP, if <5, proceed to Section III using TeLP Ruid #1. If>5, proceed 10 next step.) 

TCLP only: pH after addition of 3.5 mL of 1 N HC!: l:.lD... (If <5, use TeLP Fluid 1~1_ If >5, use TeLP Fluid #2) 

SPLP only: Sample from Deast (use SPLP Fluid #1) Dwest (use SPLP Ruid #2) of Mississippi River. 

III. EXTRACTION SETUP (Check one box below): Performed by: -1-:¢ on "/:;>J!.o; 
~ 100% wet solids: ~ mL of Fluid # ~ (Batch .1,t1_-> added to I co.~:) g unfiltered waste. 

<0.5% dry solids: ___ mL of waste filtered (filter sufficient volume to support all required analyses). 

D >0.5% dry solids and <100% wet solids (perform phase separation below): 

---mL of Fluid # (Batch __ ) added to 9 solid phase of waste. 

M. Weight of filtrate vessel ---g O. Weight of filtrate vessel + filtrate ---g 
N. Weight of weigh boat + waste ---g R. Weight of liquid phase (0 - M) ---g 
O. Weight of weigh boat + residue ---9 S. Volume of liquid phase ---mL 
P. Total weight of waste (N· 0) ---9 T. Weight of wet solids (P - R) ---g 

Balance 10:C'f-I.."; &'I",,~ ~('_l.i 

Associated Extraction Blank 10: f'f!,Tf;t~ it Fluid pH on day of use: 11.q3 

Extraction Boltle 10: ,Jf'),l Fluid expiration date: <ll~tlo 

IV. ROTARY EXTRACTION CONDtTlONS (Rotary extraction not required if waste <0.5% dry solids) 

Rotary extractor 10: 1:t3> 

Rotary extraction started: Date ;J./::zi0 Time I&-':} Analyst A m Room Temp. (degrees C).!!:L 
Rotary extraction completed: Dale Time ___ Analyst ___ Room Temp. (degrees C) __ 

Elapsed extraction time (HH:MM): __ : __ pH of extract after extraction: 

Rotary extraction filtered: Date Analyst ___ Filter Lot Number 

Was pre-extn. filtrate from Section III combined with rotary extracl (check one)? DVes DNO DNA 

If no, enter the volume of filtrate obtained from the rotary extraction: mL 

This TCLP/SPLP extract to be analyzed for (check all that apply): 

~Metals SSemivolatiles DPesticides DHerbicides DCyanide 

Comments: 

QAAA119 0000031 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-512 
Revision History 
Cover Page 
Page 1 

TITLE: PREPARATION OF SEDIMENT/SOIL SAMPLES BY SONICATION USING METHOD 
3550 FOR SUBSEQUENT EXTRACTABLE SEMI-VOLATILES ANALYSIS 

Prepared By: __ ,_KL-__ I1_/_) Ci)_,(_)'/-=--.I u--=S ____ ----.!oate:_--=O-=--.9L1./_9.!.....:co~ __ 

Approved By: 
, .~ '7 

_r.L..}~~u.=v~'--'-"-"14?t=();=::.f'-/-'-~ ",::;5;""'-~!._"1=11'-'-)~..::..:...../ ______ ---'Oate:_---'--I:...;..I /-L/..:::.fll-I_O_o __ _ Group Supervisor: 

Operations Manager: --,."'-t-==~~='---------------!:Oate:-.....!/.::::::D:..L/..2J""'.:S!.L7D~r>"'------

QA Officer: 

General Manager: 

--.l:::=~=b-&c~. ~C~Lj:..!...-!) --,e.r+~' -=--.' --f...t....!=1-=-:CC=cL.=.:l::::::::/ a:..::..:l..£=-L-_~Oate:_.!.....:1 C::::::..' )-=' C1.~4----=----' 0_(..--)_ 

_--"_'}",,"-~~=)'--"~==:""':"'--""=='=_""'-L --".~\--,-, .....!)..:::L-J='=~/ "'<::<"';L./ 44<d~_~Oate:_----,--,-1 !-!I.....!i-::("!:::-? +l...::::o-==-o~_ U I 

Revision History: 

G:P Changes 
Approval Approval Effective 

ision Initials Date Date 

01 
Vt ! f) err c u\ Cl V\ j~ 5-/1) t'L1tcah 0/.A -f- , 

8n JUhLf/o(} c,ICU~ltlCCtf1on' '5 1'Z) pre cedLLirc~ JO-;;u·oi\ t ~ f_,", 

,-:£C1! ' 

Adol,'t/un oP CJOnL.-poLu'ld ::) CD 
&L OQ 8fr-u·-e c2, \.j'c16,O~ ;(0) I-

\)e~'"\"L<IL-(5Y\.S 0- cJdled '-"'to ~c fL~ 1.1 ~ 

0,3 '.0 rcL:'AWc.s c~cf <Sf cO<OqfJ W,R-C I j" o~ .ot 11. 0 1,01-
v~ l!..0.:JJS' ~ c..(L.c"'Y'.s 4" J .) / Co III ? *' . 
I-k v\..cY . l;JeS -H-1..(,bU-5p..uuJ-, l\..l eus '(,\,- c;ru rEo'S, 

Llfclc'-.-t-cd 'Xc:.-L v~,o (oJ,,\-",, c.I,)'n"'"L\· SrI ke So!u-!\ov,-,> FhK p 

04 (2.uY\oviCd >,occ\':on m-~ j('r\..Q. d. ~ U (\'1 levd '50;\ L-;c "\-v"-. ct)uy\ , 

f2z~Q.Q.J F, ~,-0-!2 ~ ~Y\O{ If L-l (\-~ c..u r /' .e.,,-* L.t.';! YVeS LA \) O'-l(OI..P 0'-1(0<:-
Spi <::e. cc>""p'" <,\z,JS ,n-,.; ,"-C![ c. oc<oJ-; On 5 '\-c se.el , [,3 J lL ;H1 (,,<1 

IJ..',-ot 1.1).., o (lJ.du:1. lo'),b<9'" f'--

Mt..1'\8 C\i-.<.A"<.t? rvu..~e +"'('o .... ~ho,,~J,.,eI..,J;~ Iov~ 
('.I:)-\- """'\'k~\ \,.,HlS.+~ In~r,.,...ca...+\on, I..lpJ ... J 

~i) 0-'/01 (,0 cy 10" 
O~ -:, I"'i 'cL ') .... nc:A. $u (,~"5"'ok S ...... .J..!.e.l Sf IV) It:.:S1 0 c:\.",.,t PAS Ii) 

II'\f.:,r~g..'" " ..... <' ~J. ... ok..l , .... 1:.1<. \. f\ «: ... 'SI ('c..W -\t:. +u! D..AM/ 

~p ~ ..... «e +"{lY'I .f1i 1c.J ~/50P ~ \'\ Q(.\ +0 (" Q.. ck-t...i kJ lIS~.,..(l ehCl.t\Qe'$. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-512 
Revision History 
Cover Page (cont.) 
Page 2 

TITLE: PREPARATION OF SEDIMENT/SOIL SAMPLES BY SONICATION USING METHOD 
3550 FOR SUBSEQUENT EXTRACTABLE SEMI-VOLATILES ANALYSIS 

SOP 
Changes 

Approval Approval Effective 
Revision Initials Date Date 

ljp::i...~c~ lc+oo\:" eX"'-'''(\ple.. A..1,Jc.,Q C\.:d.Jp~Jce LOPlpO\.):'"leVS 

106 
i-c+;S·J. (l.;,J,<=<:.J iULce.s.,,;~o{: .re.CC>\&..fil..') lotnuM-loer-$ 

LA- \) 01 J 0 8' ollo¥ {).(' c (:) ,,51.> rr'\ cUb Ie S I.') l,,'~ ~?oC> I{ • A.1dec1:..ju n:: (Or<.J ff.u. 
l+~n~~~<L--~-C ob 'l-tu; n; ~n evc'-ptlr~w..... ~Jc.r 

~" 
Ao'tcM..!J vet v-e ~ --h? o.c:!-cQ ~fl: l<.e ~r e /W"'- Soy C~ .... y-cl 

/02 ~"",,;k.{ d-"'-. +e: "" (l"-u_ofv., "- fir",,'V'> .( ;3c( DC -/'O.!.. 3Lt L . 
LA iI at ~vJe.rfl v<::s..p"·c-tor v.::.Qn:J1ce. ,4.6I.,-;l.<!2.,.L l:::.,'t r;;; {-IS /Vu:,/,?(..k."}. o~(oq o')lo~ 

f?'d.I4.(t tLA~ sCf ~-I(i)ii. F<.kvu~'-" 60" c~~t; c~ 
'S,,, \0 S '- ........ P \. ~ ",,-. f(V\',J!-; Gyl, 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-512-07 
Date Issued: 02/09 
Page 3 of 20 

TITLE: PREPARATION OF SEDIMENT/SOIL SAMPLES BY SONICATION USING METHOD 
3550 FOR SUBSEQUENT EXTRACTABLE SEMI-VOLATILES ANALYSIS 

Please acknowledge receipt of this standard operating procedure by signing and dating both of the 
spaces provided. Return the bottom half of this sheet to the QA Department. 

I acknowledge receipt of copy _ of document SOP CA-512-07, titled PREPARATION OF 
SEDIMENT/SOIL SAMPLES BY SONICATION USING METHOD 3550 FOR SUBSEQUENT 
EXTRACTABLE SEMI-VOLATILES ANALYSIS. 

Recipient: __________________ Date: _______ _ 

KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

I acknowledge receipt of copy _ of document SOP CA-512-07, titled PREPARATION OF 
SEDIMENT/SOIL SAMPLES BY SONICATION USING METHOD 3550 FOR SUBSEQUENT 
EXTRACTABLE SEMI-VOLATILES ANALYSIS. 

Recipient: __________________ Date: _______ _ 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-512-07 
Date Issued: 02109 
Page 4 of 20 

TITLE: PREPARATION OF SEDIMENT/SOIL SAMPLES BY SONICATION USING METHOD 
3550 FOR SUBSEQUENT EXTRACTABLE SEMI-VOLATILES ANALYSIS 

1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures and requirements for the preparation 
of solid samples for analysis of extractable semivolatile organic compounds. This SOP is 
specifically applicable to EPA Method 3550B in accordance with SW-846 Method 8270, 
current revision. 

1.1 Definitions 

METHOD BLANK (laboratory reagent blank): An artificial sample designed to 
determine if method analytes or other interferences are present in the laboratory 
environment, the reagents, or the apparatus. For aqueous samples, reagent water is 
used as a blank matrix; for soil samples, baked organic-free sand is used as a blank 
matrix. The blank is taken through the appropriate steps of the process. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source, and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control, and whether the 
laboratory is capable of making accurate and precise measurements. The matrix 
used should be phase matched with the samples and well characterized. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of 
stock solutions of certain analytes are added to a sample matrix prior to sample 
extraction and analysis. Samples are split into duplicates, spiked and analyzed. 
Percent recoveries are calculated for each of the analytes detected. The relative 
percent difference between the samples is calculated and used to assess analytical 
precision. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the extraction of samples for semivolatile analysis. Each analyst must demonstrate 
and document their ability to generate acceptable results with this method. Refer to 
Katahdin SOP QA-805, current revision, "Personnel Training". 

It is the responsibility of all Katahdin technical personnel involved in the extraction of 
samples for semivolatile analysis to read and understand this SOP, adhere to the 
procedures outlined, and to properly document their data in the appropriate lab 
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notebook. Any deviations from the test or irregularities with the samples should also 
be recorded in the lab notebook and reported to the Department Manager or 
designated qualified data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
indicate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Plan and must follow appropriate procedures. These include the use of appropriate 
personal protective equipment (PPE) such as safety glasses, gloves and lab coats 
when working with chemicals or near an instrument and not taking food or drink into 
the laboratory. Each analyst should know the location of all safety equipment. Each 
analyst shall receive a safety orientation from their Department Manager, or designee, 
appropriate for the job functions they will perform. 

1.4 Waste Disposal 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the procedures described in the current revision of the Katahdin 
Analytical Environmental Health and Safety Manual and SOP SD-903, "Sample 
Disposal," current revision. Expired standards are lab packed, placed in the 
Katahdin hazardous waste storage area, and disposed of in accordance with this 
SOP. 

Any methylene chloride solvent waste generated during the rinsing of glassware 
etc. should be disposed of in the "0" waste stream satellite accumulation area 
nearest the point of generation. Acetone and methanol are considered flammable 
waste, and should be disposed of in the "0" waste stream satellite accumulation 
area nearest the point of generation. Post-extraction soil samples and sodium 
sulfate waste should be disposed of in the soil with organics "I" waste stream 
satellite accumulation area nearest the point of generation. Please refer to the 
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current revision of SOP CA-107 for the location of satellite waste accumulation 
areas. 

2.0 SUMMARY OF METHOD 

A 30 gram portion of sediment/soil is mixed with anhydrous powdered sodium sulfate and 
extracted with 1: 1 methylene chloride/acetone (v/v) using an ultrasonic probe. The methylene 
chloride extract is dried and concentrated to a volume of 1.0 mL. 

3.0 INTERFERENCES 

Contaminants in solvents, reagents, glassware, and other sample processing hardware may 
cause method interferences such as discrete artifacts and/or elevated baselines in the total 
ion current profiles (TICPs). All of these materials routinely must be demonstrated to be free 
from interferences under the conditions of the analysis by running laboratory method blanks. 
Interferences caused by phthalate esters can pose a major problem in semivolatile organics 
analysis because many phthalates are also target analytes. Common flexible plastics contain 
varying amounts of phthalates that are easily extracted during laboratory operations, so 
cross-contamination of glassware frequently occurs when plastics are handled. Interferences 
from phthalates can best be minimized by avoiding the use of such plastics in the laboratory. 

At no time may gloves that have not been tested for phthalates or gloves known to contain 
phthalates be used or stored in the organic extraction lab. Additionally, whenever possible 
plastic items in this lab must be replaced with metal or Teflon or other non-phthalate plastic 
substitute. 

Special care should be taken to ensure clean glassware and apparatus are used, pre
rinsed with the appropriate solvent prior to use. Solvents should be analyzed prior to use to 
demonstrate that each lot is free of contaminants that may interfere with the analysis. 
Interferences coextracted from the samples will vary considerably from source to source. If 
analysis of an extracted sample is prevented due to inteferences, further cleanup of the 
sample extract may be needed to minimize interferences. 

4.0 APPARATUS AND MATERIALS 

Prior to use, all glassware must be rinsed three times with methylene chloride. Brand 
names and catalog numbers are included below for illustration purposes only. 

4.1 Syringe - gas tight, 1.0 mL, solvent rinsed between each use. 
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4.2 Sonicator ultrasonic processor XL - Misonix (or equivalent) equipped with dual 
titanium 3/4" horn extenders for extracting two samples at a time. 

4.3 Powder funnels, 100 mm diameter, 35 mm stem 

4.4 Kuderna-Danish (KD) apparatus - Concentrator tube - 10 mL 
Evaporative flask - 500 mL 
Snyder column - 3-ball macro 

4.5 Filter paper, 7.0 cm, Whatman #4 

4.6 Vacuum filtration flask - 500 mL Erlenmeyer 

4.7 Buchner funnel, porcelain, Coors@ with 85 mm plate diameter (or equivalent) 

4.8 Beakers - 400 mL 

4.9 Boiling chips - approximately 12 mesh, silicon carbide (carborundum or equivalent). 
Soxhlet extract overnight in methylene chloride. 

4.10 Water bath - eight position concentric ring bath, or equivalent, equipped with a 
calibrated thermometer. The bath should be used in a hood. 

4.11 Balance - capable of accurately weighing ± 0.1 g. 

4.12 Vials and caps - 1.8 mL with PTFE/silicone septa and 12 mL with Teflon-lined caps 
for extracts designated for GPC cleanup. 

4.13 Filter paper, 18.5 cm, Fisherbrand or Whatman 114V (or equivalent) 

4.14 Pasteur pipets - disposable, 5 % ". 

4.15 Nitrogen evaporation apparatus. 

4.16 Muffle oven - capable of maintaining 400 DC for baking glass wool and organic-free 
sand. 

5.0 REAGENTS 

5.1 Sodium Sulfate - anhydrous powdered and granular crystals, reagent grade, certified 
by the manufacturer/vendor as purified heating to 400°C prior to receipt by the 
laboratory. Solvent rinse immediately prior to use by rinsing three times with pesticide 
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grade methylene chloride. (Jost Chemical anhydrous powder, catalog #2797 or 
equivalent, and Jost Chemical granular crystals, catalog #2796 or equivalent). 

5.2 Methylene chloride, methanol, and acetone - pesticide residue analysis grade or 
equivalent. Methylene chloride and acetone are evaluated by lot prior to use by 
concentration of approximately 400 mL to 1.0 mL followed by GC/MS analysis. The 
lot numbers of all solvents used during an extraction must be recorded in the 
extraction logbook. 

5.3 Organic-free sand, purified by baking at 400 DC. Method blanks serve as checks on 
the baked sand. 

5.4 Base/Neutral and Acid (SVOA) Surrogate Spiking Solution - Surrogate standards are 
added to all samples and calibration solutions. Prepare a surrogate standard spiking 
solution that contains the following compounds at the indicated concentrations in 
acetone. 

Compound Conc. 
phenol-d6 100 ug/mL 
2,4,6-tribromophenol 100 ug/mL 
2-fluorophenol 100 ug/mL 
nitrobenzene-d5 50 ug/mL 
p-terphenyl-d14 50 ug/mL 
2-fluorobiphenyl 50 ug/mL 

Store the spiking solution at -10°C to -20°C in Teflon-sealed containers. These 
solutions must be replaced after six months, or sooner if comparison with quality 
control check samples indicates a problem. If reanalysis of a method blank still 
indicates surrogates out of criteria, a new surrogate solution must be used. 

5.5 SIM Surrogate Spiking Solution- Surrogate Standards are added to all samples and 
calibration solutions. Prepare a surrogate solution that contains the following 
compounds at a concentration of 2 ug/mL in acetone. 

Compound Conc. ug/mL 
Fluorene-d 1 0 2.0 ug/mL 
2-Methylnaphthalene-d 1 0 2.0 ug/mL 
Pyrene-d 1 O. 2.0 ug/mL 
2,4-Dibromophenol 2.0 ug/mL 

Store the spiking solution at -10°C to -20°C in Teflon-sealed containers. These 
solutions must be replaced after six months, or sooner if comparison with quality 
control check samples indicates a problem. If reanalysis of a method blank still 
indicates surrogates out of criteria, a new surrogate solution must be used. 
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5.6 Base/Neutral and Acid (SVOA2 Matrix Spike/Lab Control Sample Spiking Solution -
Prepare a spiking solution in methanol that contains the compounds listed in Figure 2 
at a concentration of 50 ug/mL for base/neutrals and 100 ug/mL for acids. Store the 
spiking solution at -10°C to -20°C in Teflon-sealed containers. These solutions must 
be replaced after six months, or sooner if comparison with quality control check 
samples indicates a problem. 

5.7 Base/Neutral and Acid (SVOA APPENDIX IX) Matrix Spike/Lab Control Sample 
Spiking Solution. Prepare a spiking solution in methanol that contains the compounds 
listed in Figure 3 at a concentration of 100 IJg/mL for each compound. Store the 
spiking solution at -10°C to -20°C in Teflon-sealed containers. These solutions must 
be replaced after six months, or sooner if comparison with quality control check 
samples indicates a problem 

5.8 Base/Neutral (SIM) Matrix Spike/ Lab Control Sample Spike Solution for SIM-SVOA. 
Prepare a spiking solution in methanol that contains the compounds listed in Figure 2 
at a concentration of 2 ug/mL for base/neutral. Take out 1.0 mL of Base/Neutral and 
Acid Matrix Spike/Lab Control Spiking Solution for SVOA and dilute it to 25.0 mL in 
methanol. Store the solution Spiking at -10°C to -20°C in Teflon-sealed containers. 
These solutions must be replaced after six months, or sooner if comparison with 
quality control check samples indicates a problem. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Sediment/soil samples must be collected in a soil jar and must be maintained at 4°C 
(±2°C). 

Holding time for extraction of sediment/soil samples for Method 3550 is 14 days from date 
of sample collection, although the analyst should be aware that actual holding times 
employed may be project/program specific. 

Store all extracts at 4°C (±2°C) in the dark in labeled Teflon-sealed containers. See SOP 
SD-902, "Sample Receipt and Internal Control," current revision, for storage areas and 
temperature maintenance procedures. 

7.0 PROCEDURES 

Some solid samples may need to be cleaned up to reduce matrix interferences. The 
cleanup procedure employed is gel permeation chromatography (GPC). The organic 
department manager should be consulted to determine if a particular sample should be 
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subjected to further cleanup procedures; the decision should consider sample history, 
sample appearance, and project/client needs. 

Sign chain-of-custody when removing and replacing samples in storage locations, and fill out 
the sample preparation/extraction log with the necessary information before starting the 
extraction. Prerinse all glassware three times with methylene chloride. 

7.1 Decant and discard any water layer on a sediment sample. Mix with a stainless steel 
spatula to ensure homogeneity of the sample. If the sample container is full to the 
extent that stirring the sample is impractical, try to remove the "best representative" 
aliquot from the jar based on color, particle size, moisture, etc. Remove any foreign 
objects such as sticks, leaves, and rocks, and note actions taken in the appropriate 
extraction logbook. Please refer to the current revision of Katahdin Analytical 
Services SOP CA-108, "Basic Laboratory Technique ", for more detailed guidance 
on subsampling to ensure reproducibility. 

7.2 The following steps should be performed rapidly to avoid loss of the more volatile 
extractable. Weigh out a 30.0 ± 0.05 g portion of sample into a labeled 400-mL 
beaker. Record sample weight to the nearest 0.1 g in appropriate extraction logbook. 
Refer to Add between 30 g and 60 g of anhydrous powdered sodium sulfate as 
required for producing a "free-flowing" mixture. The amount of sodium sulfate added 
will depend upon the moisture content of the sample (e.g., low moisture content will 
require less sodium sulfate). Mix well with a spatula. Keep the spatula in the sample 
beaker and cover the beaker with aluminum foil. 

7.3 A method blank must be prepared with each extraction batch, not to exceed 20 
client samples. To prepare a method blank, weigh out one 30.0 ± 0.05 g portion of 
purified sand in a labeled 400 mL beaker. Refer to sections 7.7 and 7.7 for spike 
and surrogate addition instructions. Add 60 g sodium sulfate and mix well. Although 
a "free-flowing" mixture can be achieved with less than 60 g sodium sulfate, the 
method blank must contain 60 g in order to evaluate the sodium sulfate as a 
potential source of contamination. 

7.4 A laboratory control sample (LCS) must be prepared with each extraction batch, not 
to exceed 20 client samples. To prepare LCS, weigh out one 30.0 ± 0.05 g portion 
of purified sand in a labeled 400 mL beaker. Refer to sections 7.7 and 7.7 for spike 
and surrogate addition instructions. Add 30 g sodium sulfate and mix well. If 
combined SIM-SVOA analysis is requested, a separate LCS must be prepared for 
each analysis. If an MS/MSD pair is not extracted on a particular day, an 
LCS/LCSD pair may be required in order to meet client-specific or program-specific 
requirements. This information will be disseminated from the project manager or 
Department Manager. 
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7.5 A matrix spike/matrix spike duplicate (MS/MSD) set must be prepared for every 20 
samples. To prepare MS/MSD, weigh out 30.0 ± 0.05 g portions of the sample 
designated for MS/MSD into each of two labeled 400 mL beakers. Record sample 
weights to nearest 0.1 g in appropriate extraction logbook. Refer to sections 7.7 
and 7.7 for spike and surrogate addition instructions. Add 30 - 60 g sodium sulfate 
to each to produce a free-flowing mixture, and mix well. If combined SIM-SVOA 
analysis is requested, a separate MS/MSD must be prepared for each analysis. 

7.6 Record all weights to one decimal place in the extraction logbook. 

7.7 To all samples, method blank, LCS/LCSD, and MS/MSD add 1.0 mL of the 
appropriate base/neutral and acid surrogate spiking solution listed below using the 
pre-rinsed 1.0 mL gas tight syringe. The surrogate spike should be added prior to 
the addition of the sodium sulfate. Record surrogate spike volume and identification 
code in extraction logbook. Thoroughly rinse syringe with solvent prior to using it 
for another spiking solution. 

7.7.1 If the request is for SVOA or SVOA Appendix IX, use the SVOA surrogate 
solution (sect. 5.4). 

7.7.2 If the request is for SIM, use the SIM surrogate solution (sect. 5.5). 

7.7.3 If the request is for SIM-SVOA, use both the SIM and SVOA surrogate 
solutions. NOTE: Separate LCS/LCSD and/or MS/MSD are needed for 
each analysis and should be spiked with the appropriate surrogate. 

7.8 To the LCS/LCSD and the MS/MSD add 1.0 mL of the appropriate base/neutral and 
acid (SVOA) matrix spike/LCS spiking solution listed below using a 1.0 mL gas tight 
syringe. The LCS/MS spike should be added prior to the addition of the sodium 
sulfate. Record the matrix spike/LCS spiking solution volume and identification code 
in extraction logbook. Thoroughly rinse the syringe with solvent when spiking is 
completed. 

7.8.1 If the request is for SVOA, add 1 mL of SVOA Spiking Solution (sect 5.6). 

7.8.2 If the request is for SIM, add 1 mL SIM Spiking solution (sect 5.8). 

7.8.3 If the request is for SVOA and SIM, add 1 mL of SVOA Spiking Solution and 
1 mL SIM Spiking solution (sect 5.6 and 5.8). 

7.8.4 If the request is for SVOA Appendix IX, add 1 mL of SVOA Spiking Solution 
and 1 mL of SVOA Appendix IX Spiking solution (sect 5.6 and 5.7). 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-512-07 
Date Issued: 02/09 
Page 12 of 20 

TITLE: PREPARATION OF SEDIMENT/SOIL SAMPLES BY SONICATION USING METHOD 
3550 FOR SUBSEQUENT EXTRACTABLE SEMI-VOLATILES ANALYSIS 

7.9 To assure optimum operation and maximum energy output, the sonicators must be 
tuned daily prior to extracting samples. The following tuning procedure must be 
performed with the sonicator probes vibrating in air. 

7.9.1 Turn OUTPUT CONTROL knob counter-clockwise to zero. This 
automatically switches the duty cycle to continuous mode. 

7.9.2 Press and hold down the power switch to on. 

7.9.3 Press and hold down the TUNE switch. Check if the counter is less or 
equal to 20%; otherwise, rotate the Tuning Knob (tuning button) clockwise 
until a reading of 20%or less is obtained. 

7.9.4 Release the TUNE switch. 

7.9.5 Turn OUTPUT CONTROL KNOB counter-clockwise to 50 and the power 
switch off. 

7.9.6 Confirm that the sonicators were tuned by recording the date and/or percent 
in the extractions logbook. 

7.10 Prior to extracting any samples, ensure that the sonicator probes are 
decontaminated by rinsing three times with a methylene chloride wash bottle. 
Collect the waste in a waste beaker. It may sometimes be necessary to wipe the 
upper part of each probe with a methylene chloride dampened KimWipe. Repeat 
this decontamination step between each sample on each probe. 

7.11 To the mixed and spiked blank and LCS, add 100 mL of the 1:1 methylene 
chloride/acetone (V/v) solution and proceed with steps 7.11 through 7.14. Record 
the lot numbers of the solvents in the extraction logbook. 

7.12 It may be necessary at this time to stir the sample/sodium sulfate mixture with the 
spatula to loosen up the mixture prior to extracting. Rinse the spatula with 
methylene chloride and collect the rinsing into a correspondent beaker. Position the 
beaker in the ultrasonic cell disruptor so that the bottom surface of the tip of the 3/4 
inch disruptor horn is about halfway below the surface of the solvent and above the 
sediment layer. 

7.13 Sonicate for 3 minutes with the output control knob set at 10, and mode switch on 
"pulsed" and % duty cycle knob set at 50%. While the mixture is sonicating, one 
should be able to see all, or most of the material, moving in the beaker under the 
influence of the energized probes. If not, stir the mixture again. 

7.14 Prepare a filter flask fitted with a Buchner funnel. The Buchner funnel should 
contain a 7.0 cm Whatman #4 filter. Prerinse the flask, funnel and filter with 
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methylene chloride and discard rinsings into solvent waste container. Decant 
extract into the filter flask and Buchner funnel. A vacuum pump may be used to 
facilitate filtration or the extract may be gravity filtered. The lot number of the filter 
paper must be written ti the extraction logbook. 

7.15 Repeat the extraction two more times (sec 7.11 - 7.14) using 100 mL portions of 
1:1 methylene chloride: acetone. Before each extraction, make certain that the 
sodium sulfate is still free-flowing and not a consolidated mass. As required, break 
up large lumps with the spatula. Decant the extraction solvent into the Buchner 
funnel after each sonication. On the final sonication, pour the entire sample 
contents into the Buchner funnel and rinse thoroughly with methylene chloride to 
complete the quantitative transfer of the extract. Use the vacuum pump to pull all 
the extract into the flask 

CONCENTRATION OF LOW LEVEL EXTRACTS 

7.16 Rinse the K-D glassware (flask, concentration tube, and Snyder column, including 
the ground glass joints on the flask and columns) three times with methylene 
chloride before assembling. Add two boiling chips to the K-D. Insert fluted 18.5 
cm filter papers into short stem powder funnels and add - 2 inches of sodium 
sulfate crystals. Rinse the sodium sulfate in the assembled funnels with -20-30 
mLs of methylene chloride. Place the assembled K-D's under the funnels. The lot 
number of the filter paper must be written ti the extraction logbook. 

7.17 Transfer the extracts to the K-D concentrator setups through the sodium sulfate in 
the funnels. This is the drying step, which is required to remove residual water from 
the extracts. Any large water layers must be removed by other means, prior to 
pouring through the sodium sulfate. After pouring all of the extract volume through 
the sodium sulfate, rinse the extract flask three times with - 2 - 3 mls of methylene 
chloride. Add the rinsings through the sodium sulfate to complete a quantitative 
transfer. Rinse the sodium sulfate with - 15 mls of methylene chloride and allow to 
drain. 

7.18 If samples are to be GPC'd, refer to the current revision of Katahdin SOP CA-513, 
Extract Cleanup Using Gel Permeation Chromatography, for appropriate 
concentrating procedures. 

7.19 If samples are not to be GPC'd, follow Steps 7.19 through 7.24 to concentrate 
extracts to final volume of 1 mL. Otherwise proceed to GPC cleanup procedure as 
described in the current revision of Katahdin SOP CA-513. 

7.20 Transfer the labels from the extract flasks to the K-Ds. Remove the funnel and 
attach a 3-ball macro Snyder column. Pre-wet the Snyder column with 1 mL of 
methylene chloride. 
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7.21 Place the K-D in a hot water bath (75-85°C). Gently swirl K-D in the water until 
boiling begins. At the proper distillation rate, the Snyder balls should chatter but the 
chambers should not flood with condensed solvent. The K-D should be kept in a 
vertical orientation while on the bath. When the apparent volume in the 
concentrator tube reaches"'" 6 mL, remove the K-D from the water bath. Do not 
allow the evaporator to go dry. If the sample extract does go dry, re
extraction must occur immediately. Allow the K-D to cool for 10 minutes. Rinse 
the Snyder column lower joint with"'" 1 mL of methylene chloride. Remove the 
Snyder column. Wipe off any water from the neck above the lower joint of the flask. 
Separate the K-D flask from the concentrator tube, rinsing the ground glass joint 
with"'" 1 mL methylene chloride. 

7.22 Reduce the extract in the concentrator tube to approximately 1 mL using the 
nitrogen blow-down apparatus. The bath temperature must be < 30°C. Turn the gas 
to 3 psi. Be careful not to splash the extract out of the tube. During concentration on 
the N-evap, the internal wall of the concentrator tube and the N-evap sparging pipet 
must be rinsed down at least once or twice with "'"1 mL of methylene chloride. The 
solvent level in the concentrator tube must be positioned below the level of the 
water bath as much as possible to prevent water from condensing into the sample 
extract. As the extract volume is reduced, lower the N2 sparging pipet closer to the 
surface of the extract to expedite the concentration. Record the temperature of the 
water in the nitrogen evaporation water bath in the logbook also note any problems 
or extract losses, if they occur, in the extractions logbook. 

7.23 When the apparent volume reaches slightly less than 1 mL, remove the 
concentrator tube and allow it to cool. 

7.24 Complete the quantitative transfer of the extract to a 1.8 mL vial by using methylene 
chloride. Adjust the volume of the methylene chloride extract to 1.0 mL using the 
1.8 mL reference vial for volume comparison. 

7.25 Label the vial with lab sample number, extraction date, matrix and analysis. Store 
extract vials at a temperature of 4 ± 2 °C until ready for analysis. Indicate in the 
extraction logbook the box number and "tray location" of the individual extract vials. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

A method blank must be extracted for each and every item listed below: 

• Each sample matrix 
• Each extraction method or level 
" Every extraction batch of twenty or fewer samples 
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A laboratory control sample (LCS) is required for each and every item listed below: 

., Each sample matrix 
" Each extraction method or level 
" Every extraction batch of twenty or fewer samples 

Refer to the current revision of the applicable Katahdin SOP for analysis of Semivolatile 
Organics for quality control acceptance criteria. 

Each extractions analyst must demonstrate proficiency in performing the extractions that 
prepare samples for analysis. Demonstration consists of preparation (extraction), by the 
analyst, of at least four aliquots which are then analyzed according to the analytical method in 
question. These QC samples must meet all quality control acceptance limits. Demonstration 
must be documented by use of a form which summarizes the results of the analysis of these 
aliquots, calculated percent recoveries, and standard deviation. Demonstration of proficiency 
must be done one time per analyst initially and then annually thereafter. Refer to SOPs QA-
805 and QA-807, current revision. 

If, upon analysis of the extracted samples, it is discovered that quality control acceptance 
criteria have not been met, all associated samples must be evaluated against all the QC. In 
some cases data may be reported, perhaps with narration, while in other cases, other 
corrective action may be taken. The corrective actions may include re-extraction of the 
samples associated with the quality control sample that did not meet acceptance criteria, or 
may include making new reagents and standards if the standardization is suspect. These 
decisions are based on holding time considerations, client and project specific Data Quality 
Objectives and on review of chromatograms. The supervisor, Operations Manager, and/or 
Quality Assurance Officer may be consulted to evaluate data. Some samples may not be 
able to be reanalyzed within hold time. In these cases "qualified" data with narration may be 
advisable after consultation with the client. 

Much of the work performed at the lab is analyzed in accordance with specific QC 
requirements spelled out in a project specific Quality Assurance Project Plan (QAPP) or in a 
program specific Quality Systems Manual (QSM). The reporting limits, acceptance criteria 
and/or corrective actions may be different than those specified in this SOP. In these cases 
the appropriate information will be communicated to the Department Manager and/or senior 
chemists before initiation of the analyses so that specific product codes can be produced for 
the project. In addition, the work order notes for each project will describe the specific QAPP 
or QSM to be followed. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-512-07 
Date Issued: 02/09 
Page 16 of 20 

TITLE: PREPARATION OF SEDIMENT/SOIL SAMPLES BY SONICATION USING METHOD 
3550 FOR SUBSEQUENT EXTRACTABLE SEMI-VOLATILES ANALYSIS 

9.0 METHOD PERFORMANCE 

The method detection limit (MDL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Organic 
Department Manager and with the ~AO. Refer to the current revision of Katahdin SOP 
OA-806, Method Detection Limit and Instrument Detection Limit Studies, for procedures on 
determining the MDL. 

Refer to the applicable analytical SOP for other method performance parameters and 
requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste-Physical/Chemical Methods, Method 3550C, 
USEPA SW-846, Third Edition, Update IV, February 2007. 

LIST OF TABLES AND FIGURES 
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Summary of Method Modifications 
Example of Logbook Page 
LCS/Matrix Spike Component List 
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TABLE 1 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-512-07 METHOD 3550, current revision 

Apparatus/Materials 1) short stem funnels 1) drying columns 

Reagents 

Sample preservation/ 
handling 

Procedures 1) extract dried using Na2S04 in short stem 1) extract dried using Na2S04 in drying columns 
funnels 2) place sonicator horns Y, inch below the 
2) place sonicator horns Y, way between the solvent surface but above sediment layer 
surface of the solvent and the sediment layer 3) partially immerse concentrator tube in water 
3) no apparatus height specification for and lower apparatus to complete concentration 
concentration on water bath in 10-15min 
4) water bath at 75-85 deg C 4) water bath at 80-90 deg C 
5) sample removed from water bath when 5) sample removed from water bath when 
volume reaches -6 mL volume reaches 1-2 mL 

QC - Spikes 1) Acid surrogate and spike components at 100 1) Acid surrogate and spike components at 200 
ug/mL; base/neutral surrogate and spike ug/mL; base/neutral surrogate and spike 
components at 50 ug/mL components at 100 ug/mL 

QC - LCS 1) Acid surrogate and spike components at 100 1) Acid surrogate and spike components at 200 
ug/mL; base/neutral surrogate and spike ug/mL; base/neutral surrogate and spike 
components at 50 ug/mL components at 100 ug/mL 

QC - Accuracy/Precision 

QC -MOL 
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FIGURE 1 
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FIGURE 2 

LCS/MATRIX SPIKE COMPONENT LIST 

BASE/NEUTRALS 
1-Methylnaphthalene Bis (2-chloroethoxy) methane 
1,1-Biphenyl Bis (2-chloroethyl) ether 
1,2,4-Trichlorobenzene Bis (2-Chloroisopropyl) ether) 
1,2-Dichlorobenzene Bis (2-ethylhexyl) adipate 
1,3-Dichlorobenzene Bis (2-ethylhexyl) phthalate 
1,4-Dichlorobenzene Butylbenzyl phthalate 
1 ,4-Dioxane Caprolactam 
2,4-Dinitrotoluene Carbazole 
2,6-Dinitrotoluene Chrysene 
2-Chloronaphthalene Dibenz (a, h) anthracene 
2-Methylnaphthalene Dibenzofuran 
2-Nitroaniline Diethyl adipate 
3,3'-Dichlorobenzidine Diethyl phthalate 
3-Nitroaniline Dimethyl phthalate 
4-Bromophenylphenyl ether Di-n-butylphthalate 
4-Chloroaniline Di-n-octyl phthalate 
4-Chlorophenylphenyl ether Fluoranthene 
4-Nitroaniline Fluorene 
Acenaphthene Hexachlorobenzene 
Acenaphthylene Hexachlorobutadiene 
Acetophenone Hexachlorocyclopentadiene 
Aniline Hexachloroethane 
Anthracene Indeno (1 ,2,3-cd) pyrene 
Atrazine Isophorone 
Azobenzene Naphthalene 
Benzaldehyde Nitrobenzene 
Benzidine N-Nitrosodimethylamine 
Benzo (a) Anthracene N-Nitroso-di-n-propylamine 
Benzo (a) pyrene N-Nitrosodiphenylamine 
Benzo (b) f1uoranthene Phenanthrene 
Benzo (ghi) perylene p-toluidine 
Benzo (k) f1uoranthene Pyrene 
Benzyl alcohol Pyridine 

ACIDS 
2, 3,4, 6-Tetrachlorophenol 2-Chlorophenol Benzoic acid 
2,4,5-Trichlorophenol 2-Methylphenol Ethyl methanesulfonate 
2,4,6-Trichlorophenol 2-Nitrophenol Methyl methanesulfonate 
2,4-Dichlorophenol 4,6-Dinitro-2-methylphenol Pentachlorophenol 
2,4-Dimethylphenol 4-Chloro-3-methylphenol Phenol 
2,4-Dinitrophenol 4-Methylphenol 
2,6-Dichlorophenol 4-Nitrophenol 
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FIGURE 3 

APPENDIX IX LCSIMATRIX SPIKE COMPONENT LIST 

1,2,4,5-Tetrachlorobenzene Hexachloropropene 
1,3,5-Trinitrobenzene Isodrin 
1,4-Naphthoquinone Isosafrole 
1-Chloronaphthalene Kepone 
1-Naphthylamine m-Dinitrobenzene 
2,4-D Methapyrilene 
2-Acetyl aminofluorene Methyl parathion 
2-Naphthylamine n-Nitrosodiethylamine 
2-Picoline n-Nitrosodi-n-butylamine 
3,3-Dimethylbenzidine n-Nitrosomethylethylamine 
3-Methylcholanthrene n-Nitrosomorpholine 
4-Aminobiphenyl n-Nitrosopyrrolidine 
4-Nitroquinoline-1-oxide n-Nitrotrosopiperidine 
5-Nitro-o-toluidine O,O,O-Triethyl phosphorothioate 
7, 12-Dimethylbenz(a )anthracene a-Toluidine 
a,a-Dimethylphenethylamine Parathion 
Acetophenone p-Dimethylaminoazobenzene 
Aramite Pentachlorobenzene 
Chlorobenzilate Pentachloronitriobenzene 
Diallate Phenacetin 
Dibenz(a,j)acridine Phorate 
Dimethoate p-Phenylenediamine 
Dinoseb Pronamide 
Diphenylamine Safrole 
Disulfoton Silvex (2,4,5-TP) 
Famphur Sulfotep 
Hexachlorophene Thionazin 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical 
Services, Inc. laboratory personnel for the preparation of aqueous samples prior to analysis 
for pesticides/PCBs by GC/ECD. It includes extraction of water samples by separatory 
funnel, continuous liquid-liquid, and solid phase extraction methods (EPA Methods 3510, 
3520, 3535A, and EPA Method 608 current revisions). 

1.1 Definitions 

METHOD BLANK (laboratory reagent blank): An artificial sample designed to 
determine if method analytes or other interferences are present in the laboratory 
environment, the reagents, or the apparatus. For aqueous samples, reagent water is 
used as a blank matrix; for soil samples, baked organic-free sand is used as a blank 
matrix. The blank is taken through the appropriate steps of the process. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source, and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control, and whether the 
laboratory is capable of making accurate and precise measurements. The matrix 
used should be phase matched with the samples and well characterized. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of 
stock solutions of certain analytes are added to a sample matrix prior to sample 
extraction and analysis. Samples are split into duplicates, spiked and analyzed. 
Percent recoveries are calculated for each of the analytes detected. The relative 
percent difference between the samples is calculated and used to assess analytical 
precision. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of, analysts 
experienced in the extraction of aqueous samples for pesticides/PCBs analysis. 
Each analyst must demonstrate the ability to generate acceptable results with this 
method. Refer to Katahdin SOP QA-805, current revision, "Personnel Training". 

It is the responsibility of all Katahdin personnel involved in the preparation of 
aqueous samples for pesticides/PCBs analysis to read and understand this SOP, 
adhere to the procedures outlined, and to properly document their data in the 
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appropriate lab notebook. Any deviations from the test or irregularities with the 
samples should also be recorded in the lab notebook and reported to the 
Department Manager or designated qualified data reviewer responsible for the data. 

It is the responsibility of the Supervisor to oversee that members of their group 
follow this SOP, that their work is properly documented and to initiate periodic 
review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical Health 
and Safety Manual including the Katahdin Hazardous Waste Management Plan and 
must follow appropriate procedures. These include the use of appropriate personal 
protective equipment (PPE) such as safety glasses, gloves and lab coats when 
working with chemicals or near an instrument and not taking food or drink into the 
laboratory. Each analyst should know the location of all safety equipment. Each 
analyst shall receive a safety orientation from their supervisor, or designee, 
appropriate for the job functions they will perform. 

1.4 Waste Disposal 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the procedures described in the current revision of the Katahdin 
Hazardous Waste Management Plan and Safety Manual and SOP SD-903, 
"Sample Disposal," current revision. Expired standards are lab packed, placed in 
the Katahdin hazardous waste storage area, and disposed of in accordance with 
this SOP. 

Any methylene chloride solvent waste generated during the rinsing of glassware 
etc. should be disposed of in the "D" waste stream satellite accumulation area 
nearest the point of generation. This includes the methylene chloride waste layer 
generated during CLLE extraction. Special care should be taken to pour this layer 
off into the appropriate waste stream, leaving the sample waste to be disposed of 
as follows. Since Pesticide/PCB samples are at a neutral pH, SEP funnel or CLLE 
sample waste may be dumped into either the "N-Hi" or "N-Iow" satellite 
accumulation area. Acetone and hexane are considered flammable waste, and 
should be disposed of in the "0" waste stream satellite accumulation area nearest 
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the point of generation. Acid waste generated during the cleanup of PCB samples 
should be disposed of in the "0" satellite accumulation area nearest the point of 
generation. Please refer to the current revision of SOP CA-107 for the location of 
satellite waste accumulation areas 

2.0 SUMMARY OF METHOD 

Pesticides/PCBs are extracted from aqueous samples using methylene chloride 
and separatory funnel, continuous liquid-liquid apparatus or Automated Extractor 
System (SPE), following EPA Methods 3510, 3520, 3535A and EPA Method 608. 
The methylene chloride is exchanged with hexane for the final extract. Method 
detection limit studies must be performed annually for pesticides/PCBs using all 
extraction methods, if the extraction lab wishes to use either or all techniques. 
Method 3510 (separatory funnel) is generally preferred for pesticides/PCBs since 
organochlorine pesticides may dechlorinate if under elevated pH conditions for an 
extended period of time. (Section 3.2, Method 3510B, Rev. 2, 9/94) 

3.0 INTERFERENCES 

Solvents, reagents, glassware, and other sample preparation apparatus may yield 
interferences to GC analysis due to the presence of contaminants. These 
contaminants can lead to discrete artifacts or elevated baselines in chromatograms. 
Routinely, all of these materials must be demonstrated to be free from interferences 
under the conditions of the analysis by running reagent blanks. Interferences caused 
by phthalate esters can pose a major problem in pesticide analysis. Common flexible 
plastics contain varying amounts of phthalates which are easily extracted during 
laboratory operations, so cross-contamination of glassware frequently occurs when 
plastics are handled. Interferences from phthalates can best be minimized by avoiding 
the use of such plastics in the laboratory. At no time may gloves which have not been 
tested for phthalates or gloves known to contain phthalates be used or stored in the 
organic extraction lab. Additionally, whenever possible plastic items in this lab must be 
replaced with metal or Teflon or other non-phthalate plastic substitute. 

Special care should be taken to ensure clean glassware and apparatus are used, 
pre-rinsed with the appropriate solvent prior to use. Solvents should be analyzed 
prior to use to demonstrate that each lot is free of contaminants that may interfere 
with the analysis. 

Interferences coextracted from the samples will vary considerably from source to 
source. If analysis of an extracted sample is prevented due to inteferences, further 
cleanup of the sample extract may be needed to minimize interferences. 
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4.0 APPARATUS AND MATERIALS 

Prior to use, all glassware must be rinsed three times with the solvent to be used for 
extraction. 

7.18 Separatory Funnel - 2000 mL capacity, Nalgene Teflon FEP separatory funnels with 
Nalgene Tefzel® screw-cap closures (or equivalent) 

7.19 Concentrator tube - 10 mL, graduated 

7.20 Evaporative flask - Kuderna-Danish, 500 mL capacity attached to concentrator with 
neck clips 

7.21 Snyder column - Kuderna-Danish, three ball macro 

7.22 Graduated cylinders - 100 mL, 1000 mL, or 2000 mL 

7.23 Short Stem Funnels 

7.24 250 mL amber collection bottles with Teflon-lined caps 

7.25 12 mL and/or 16 mL glass vials with Teflon-lined caps 

7.26 Continuous liquid-liquid extractors (CLLE) including body, 500 mL flat bottom boiling 
flask and Alhin condensers 

7.27 Filter paper, 18.5 cm, Fisherbrand or Whatman 114V (or equivalent) 

7.28 Nitrogen evaporation apparatus. 

7.29 Boiling chips - approximately 10/40 mesh, Teflon or selenized carborundum, 12 
mesh (or equivalent). Cleaned by Soxhlet. 

7.30 Water bath - eight position concentric ring bath or equivalent, equipped with a 
calibrated thermometer. 

7.31 Vials, 60 mL with PTFE -lined screw caps. 

7.32 Horizon SPE-DEX 4790 Automated Extractor System. 

7.33 Atlantic DVB disks, or equivalent. 

7.34 1-L amber bottles 
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5.0 REAGENTS 

5.1 Laboratory reagent grade water - water in which an interferent is not observed at or 
above the PQL for any parameter of interest (carbon filtered ASTM Type II water or 
equivalent) 

5.2 Sodium Hydroxide (10N) - Purchased from vendor, "Baker-analyzed", or equivalent 

5.3 Sodium Sulfate (ACS) - Granular, anhydrous. Bake at 400 DC for 4 hours (may be 
done by vendor). Purify by rinsing three times with pesticide grade methylene 
chloride. Allow residual methylene chloride to evaporate before use. Stored in a 
Teflon capped glass bottle. 

5.4 Sulfuric Acid Solution (1: 1) - Add 500 mL concentrated sulfuric acid (certified ASC 
grade or better) slowly to 500 mL laboratory reagent grade water. Prepare as 
needed and store in a ground glass stoppered bottle. 

5.5 Methylene Chloride (MeCL2) - Pesticide grade or better. Lot must be verified by 
concentrating 300-400 mL to 1.0 mL and evaluating by GC/MS. 

5.6 Acetone and Hexane - Pesticide grade or better. Lot must be verified by 
concentrating approximately 20-30 mL to 1.0 mL and evaluating by GC/ECD. 

5.7 Pesticide/PCB Surrogate spiking solution - Prepare a solution of decachlorbiphenyl 
(DCB) and tetrachloro-meta-xylene (TCMX) at a concentration of 1.0 ug/mL ea in 
acetone. Store the solution at -10 to -20 DC in a Teflon sealed container. Solution 
must be verified by GC/ECD prior to use, and must be replaced every 6 months or 
sooner if degradation is evident. 

5.8 Pesticide Matrix Spike/Lab Control Sample spiking solution - Prepare a matrix 
spiking solution in pesticide grade methanol that contains all target analytes listed 
below: 

ANALYTE ug/mL 

4,4'-DDT 0.5 
4,4'-DDD 0.5 
4,4'-DDE 0.5 
Aldrin 0.5 
Dieldrin 0.5 
Endrin 0.5 
Endrin Aldehyde 0.5 
Endrin Ketone 0.5 
Endosulfan I 0.5 
Endosulfan II 0.5 
Endosulfan Sulfate 0.5 
alpha-BHe 0.5 
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ANAL YTE (cont.) ug/ml 

beta-BHC 0.5 
delta-BHC 0.5 
gamma-BHC (Lindane) 0.5 
Heptachlor 0.5 
Heptachlor epoxide 0.5 
Methoxychlor 0.5 
alpha-Chlordane 0.5 
gamma-Chlordane 0.5 

5.9 PCB Matrix Spike/Lab Control Sample spiking solution - Prepare a matrix spiking 
solution in pesticide grade acetone that contains 5.0ug/ml ea of ArocJor® 
1016/1260 mix (Restek catalog# 32039). 

5.10 Store the spiking solutions at -10 to -20 °C in a Teflon sealed container. The 
solutions must be verified by GC/ECD prior to use, and must be replaced every 6 
months or sooner if degradation is evident. 

1.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Samples are collected in 1 L amber bottles and held at 4 (±2) °C until time of extraction. 

Holding time for extraction of aqueous samples for Methods 3510, 3520, and 3535 is 7 
days from date of sample collection, although the analyst should be aware that actual 
holding times employed might be projecUprogram specific. 

2.0 PROCEDURES 

The following information must be recorded in the extraction logbook. 
It Extraction method 
It Surrogate and spike IDs 
It Lot numbers of all solvents, acids and bases, sodium sulfate, filter paper 
It Nitrogen evaporation water bath temperature 
It Sample pH if appicable 
.. Extraction and Concentration dates 
.. Extraction and Concentration analyst 
It Sample 10 or QC sample 10 
.. Initial and final volumes or weight 
.. Surrogate and spike amounts 
• Any sample cleanup preformed 
It Final extract tray location 
It Any comments regarding the sample extraction (ie. Emulsion) 
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• Prep batch start time and end time 
• CLLE start time and end time 
• Lot number of the vials the concentrated extracts are stored in. 

SEPARATORY FUNNEL SAMPLE EXTRACTION 

If an emulsion prevents acceptable recovery or client history indicates samples may 
demonstrate matrix interence, then samples should be extracted by continuous liquid-liquid 
extraction (CLLE). 

7.1 Rinse ill! glassware three times with methylene chloride prior to use. 

7.2 Label a 2 L Teflon separatory funnel and a 250 mL amber collection bottle clearly. 
Label should include laboratory sample number, matrix, analyte, and extraction 
date. Be sure that the detachable stopcocks are secured to the separatory funnels 
before adding samples. 

4.3 Measure the initial volume by comparing the meniscus of the sample with the 
reference bottle of the same bottle type. Please refer to SOP CA-108, "Basic 
Laboratory Technique", for the reference bottle verification procedure. Record the 
volume and any notable characteristics (e.g. color, presence of sediment, or odor) in the 
extraction logbook. 

4.1 Transfer the contents of the sample bottle to a 2 L separatory funnel. 

7.1 Transfer 1 L of laboratory reagent grade water to a 2 L separatory funnel. This 
serves as a method blank for the extraction batch. A method blank must be 
prepared for every daily extraction batch of twenty or fewer samples. 

7.2 Transfer 1 L of laboratory reagent grade water to a 2 L separatory funnel for each 
analysis to be performed (pesticide and/or PCB). This will serve as a Laboratory 
Control Sample (LCS). When Pesticides and PCBs are extracted together, a LCS 
and LCSD set must be extracted for each analysis. An LCS is required for every 
daily extraction batch of twenty or fewer samples and each analysis. If an MS/MSD 
pair is not extracted on a particular day, an LCS/LCSD pair may be required in 
order to meet client-specific or program-specific requirements. This information will 
be disseminated from the project manager or Department Manager. 

7.3 A matrix spike/matrix spike duplicate (MS/MSD) is to be prepared as requested by a 
client or, at a minimum, one pair per 20 samples or every 14 days and each 
analysis(refer to the logbook page, "date QC expires"). Transfer two additional 1 L 
aliquots of sample to 2 L separatory funnels for a matrix spike and matrix spike 
duplicate (MS/MSD) for each analysis. When Pesticides and PCBs are extracted 
together, a MS and MSD set must be extracted for each analysis. Note: Sufficient 
sample volume should be available without depleting all remaining sample aliquots. 
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4.1 Check the pH of the samples. If it is not between pH 5 and 9, adjust the pH with 
10N sodium hydroxide or 1: 1 sulfuric acid solution. Note the addition of NaOH or 
H2S04 in the extraction logbook. 

4.2 Using a gas-tight syringe, add 1.0 mL of surrogate spiking solution to all samples 
the blank, LCS/LCSD(s) and MS/MSD(s), if performed. 

4.3 Using a gas-tight syringe, add 1.0 mL of pesticide or PCB matrix spiking solution to 
the appropriate LCS, LCSD, MS and MSD if performed. 

4.4 To each empty sample bottle add 60 mLs of methylene chloride, rinse the bottle 
and transfer the solvent into the appropriate separatory funnel. Add 60 mL of 
methylene chloride directly to the blank and LCS/LCSD(s). 

4.5 Ensure that each screw cap is secured tightly to the separatory funnel to prevent 
leaks. Shake briefly and vent in hood to release pressure. Extract the sample by 
shaking the funnel on mechanical shaker for 3 minutes. Allow phases to separate 
for at least 10 minutes. Drain the methylene chloride layer into the 250 mL amber 
collection bottle. 

4.6 If an emulsion forms, mechanical techniques must be employed to achieve 
maximum separation and solvent recovery. Such means include swirling and 
centrifugation and draining through a small separatory funnel. In certain instances, 
transferring the entire sample into a continuous liquid-liquid extractor may be the 
only alternative. If any such techniques are used, they must be noted in the 
extractions logbook. 

4.7 Add a second 60 mL aliquot of methylene chloride to the separatory funnel and 
extract for the second time (see 7.10 - 7.12). Collect the methylene chloride layer in 
the same 250 mL amber collection bottle. 

4.8 Repeat the extraction for a third time as described in 7.13. 

1.1 Proceed to Section 7.53 for extract concentration procedures. 

CONTINUOUS LIQUID-LIQUID SAMPLE EXTRACTION (CLLE) 

7.17 Set up the CLLE apparatus. All glassware should be rinsed three times with 
methylene chloride and the extract flasks properly labeled. 

1.1 Add 2-3 boiling stones to the round bottom flask and approximately 500 - 600 mL of 
methylene chloride to the CLLE body. 

1.2 Add 1 L laboratory reagent grade water to a CLLE body. This is the method blank 
for this extraction batch. Be sure that no water leaks into the round bottom flask. A 
method blank is required for every extraction batch of twenty or fewer samples. 
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4.1 Mark the sample level (meniscus) on the sample bottle with a wax crayon so that 
the volume can be measured (this may be done prior to removal from the walk-in 
cooler). Transfer the sample to a CLLE body, being sure that no water leaks into 
the round bottom flask. 

4.2 Prepare an LCS for every daily extraction batch of twenty or fewer samples and 
each analysis (pesticide and/or PCB). Add 1 L of laboratory reagent grade water to 
a CLLE body. If an MS/MSD pair is not extracted on a particular day, an LCS/LCSD 
pair may be required in order to meet client-specific or program-specific 
requirements. This information will be disseminated from the project manager or 
Department Manager. When Pesticides and PCBs are extracted together, a LCS 
and LCSD set must be extracted for each analysis. 

4.3 Mark the sample levels on the sample bottles. Transfer the samples to the CLLE 
bodies. 

4.4 Check the pH of the samples. If it is not between pH 5 and 9, adjust the pH with 
iON sodium hydroxide or 1: 1 sulfuric acid solution. Note the addition of NaOH or 
H2S04 in the extraction logbook. 

4.5 Transfer two 1 L portions of a sample to CLLE bodies for each analysis for 
preparation of a matrix spike/matrix spike duplicate if required. An MS/MSD is 
required if requested by the client or per 20 samples, whichever occurs first. When 
Pesticides and PCBs are extracted together, a MS and MSD set must be extracted 
for each analysis. Note: Sufficient sample volume should be available without 
depleting all remaining sample aliquots. 

4.6 For each sample, rinse the original sample container with approximately 30 mL of 
methylene chloride. Add this rinse to the CLLE body. 

4.7 Determine the initial volume of the samples by comparing the grease marking 
where the sample meniscus was to the reference bottle located in the lab. Please 
refer to SOP CA-108, "Basic Laboratory Technique", for the reference bottle 
verification procedure. Record the volume and any notable characteristics (e.g. 
color, presence of sediment, or odor) in the extraction logbook. 

4.8 Add 1.0 mL of the Pesticide/PCB Surrogate Spike to each sample including the 
blank, LCS/LCSD and MS/MSD, if performed. 

4.9 Add 1.0 mL of Pesticide or PCB Matrix Spike to the appropriate LCS/LCSD and 
MS/MSD pair, if performed, and stir. 

4.10 Attach cooling water Allihn condensers, after first rinsing each 45/50 joint with 
methylene chloride. Turn on the heating mantles and allow the samples to extract 
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for at least 18 hours, total extract time may go up to 20 hours. Turn off the mantles 
and let samples cool. 

4.11 Proceed to Section 7. 53 for sample extract concentration procedures. 

EXTRACTION WITH AUTOMATED EXTRACTOR SYSTEM (SPE) 

Alternatively, samples may be extracted using the Horizon Automated Extractor System 
(Figure 2) 

Purging the Extractor Vessels 

4.1 Check and fill all necessary solvent bottles (acetone, laboratory reagent grade 
water and hexane) as needed. Check and empty the two waste containers as 
needed. 

4.2 Turn on nitrogen tank to 60 psi. Turn the instrument pressure on top of the 
controller to 50 psi. Turn the solvent bottle pressure to 10 psi. 

4.3 Turn on the Horizon controller (switch in the back). 

4.4 Check the lubrication oil on the air pump. Fill as needed. Turn the air pump on. 

4.5 Clean the glass sensors that are located on the back of the dispensing stems of the 
extractors using a Kim Wipe. This is to remove any residue that may interfere with 
the sensors. 

4.6 Attach 19/22 adapters to 40-mL vials and attach beneath the disk holder platforms 
of the extractors. Assembly per owner's manual and place empty Horizon disk 
holder assemblies on top of the disk holder platforms. There should be roughly 1 
cm separating the speedisk from the extractor downtube. 

4.7 Check to be sure that all extractors have empty sample bottles loaded on top. If 
not, use a Horizon cap on a one liter empty bottle and firmly place the bottlenose 
down into the extractor. 

4.8 Press select on the control panel to designate an extractor (1, 2, 3, 4 or "." for all), 
then press enter. 

4.9 Type 8081.9, and press enter to select pesticide/PCB purge method. Once the 
method is loaded, start the extractors by pressing the start buttons on the individual 
extractors. The red LED will blink when the method is complete. 

4.10 Repeat this process 2-3 times before using the Horizon autoextractors. 
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ANALYSIS OF SAMPLES WITH AUTOEXTRACTOR 

4.1 Label a 60 ml vial with the sample to be extracted. Attach 19/22 adapter to vial and 
attach beneath the disk holder platforms of the extractors. 

4.2 Place an Atlantic DVB disk (or equivalent) into a Horizon disk holder assembly and 
assemble per owner's manual. Place the disk holder assemble on top of the disk 
holder platform. There should be roughly 1 cm separating the speedisk from the 
extractor downtube 

4.3 Mark the volume level of liquid in each sample on the outside using a grease pencil. 

4.4 Add 1 L laboratory reagent grade water to 1 L amber bottle. This is the method 
blank for this batch. A method blank is required for every extraction batch of twenty 
or fewer samples. 

4.5 Prepare an LCS for every daily extraction batch of twenty or fewer samples and 
each analysis, pesticide and/or PCB. Add 1 L of laboratory reagent grade water to 
a 1 L amber bottle. If an MS/MSD pair is not extracted on a particular day, an 
LCS/LCSD pair may be required to meet client specific or program specific 
requirements. This information will be disseminated from the project manager or 
department manager. 

4.6 Add 1.0 mL of Pesticide/PCB surrogate spike to each sample including the blank, 
LCS/LCSD and MS/MSD, if required. Recap samples and shake well. 

4.7 Add 1.0 mL of pesticide or PCB matrix spike to the appropriate LCS/LCSD and 
MS/MSD samples. Recap and shake well. 

4.8 Remove cap and add 5.0 mL of 1:1 H2S04 to each sample including the blank, 
LCS/LCSD and MS/MSD set immediately prior to extracting the sample. 

4.9 Remove the cap from each sample bottle and cover with tin foil. Screw a Horizon 
adapter cap over the tin foil. Invert the bottle and check for leaks. 

4.10 Load the sample bottle on the holder and twist % of a rotation. Stop twisting when 
air bubbles rise to the top of the sample bottle. Do not twist completely around. 
The foil may loosen and jam the valve. 

4.11 Press select on the control panel to designate an extractor (1,2 or "." for both), then 
press enter. 

4.12 Type in 8081.3 for the method and press enter. Once the method is loaded, start 
the extractors by pressing the start buttons on the individual extractors. The red 
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LED will blink when the method is complete. The extract will be collected in the 60 
ml vial. 

4.13 Sample is now ready to reduce to 10 mL final volume. 

NOTE: The instrument methods stated above apply specifically to the Atlantic DVB disk. 
Instrument methods may need to be modified with the usage of different filters and/or to 
increase recoveries. See instrument logbook for current methods in use. 

CONCENTRATION OF WATER SAMPLE EXTRACTS 

4.1 Rinse the K-D glassware (flask, concentration tube, funnel and Snyder column, 
including the ground glass joints on the flask and columns) three times with 
methylene chloride (or hexane for samples extracted with the Autoextractor) before 
assembling. Add two boiling chips to the K-D. Insert fluted 18.5 cm filter papers 
into short stem powder funnels and add - 2 inches of sodium sulfate crystals. 
Rinse the sodium sulfate in the assembled funnels with -20-30 mLs of methylene 
chloride (hexane for samples extracted with the Autoextractor). Place the 
assembled K-D's under the funnels. 

4.2 For methylene chloride extracts, add approximately 50 mL Hexane to funnel and let 
drain through. Since methylene chloride has a lower boiling point than Hexane, this 
will result in a final extract in hexane only. 

4.3 Transfer the methylene chloride or hexane extracts to the K-D concentrator setups 
through the sodium sulfate in the funnels. This is the drying step, which is required 
to remove residual water from the extracts. Any large water layers must be 
removed by other means, prior to pouring through the sodium sulfate. After pouring 
all of the extract volume through the sodium sulfate, rinse the extract bottle three 
times with - 2 - 3 mLs of methylene chloride(or hexane for samples extracted with 
the Autoextractor}. Add the rinsings through the sodium sulfate to complete a 
quantitative transfer. Rinse the sodium sulfate with - 15 mLs of methylene chloride 
(or hexane for samples extracted with the Autoextractor) and allow to drain. 

4.4 Transfer the labels from the collection bottles or round bottom flasks (from the 
CLLE extraction) to the K-Ds. Remove the funnel and attach a 3-ball macro Snyder 
column. Pre-wet the Snyder column with 1 mL of methylene chloride (or hexane for 
samples extracted with the Autoextractor). 

4.5 Place the K-D in a hot water bath (85-90D C). Gently swirl K-D in the water until 
boiling begins. At the proper distillation rate, the Snyder balls should chatter but the 
chambers should not flood with condensed solvent. The K-D should be kept in a 
vertical orientation while on the bath. When the apparent volume in the 
concentrator tube reaches ~ 5-6 mL, remove the K-D from the water bath. Allow the 
K-D to cool for 10 minutes. Rinse the Snyder column lower joint with ~ 1 mL of 
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hexane. Remove the Snyder column. Wipe off any water from the neck above the 
lower joint of the flask. Separate the K-D flask from the concentrator tube, rinsing 
the ground glass joint with ~ 1 mL hexane. 

4.6 Reduce the extracts to ~ 1 mL using Nitrogen blow-down apparatus. The bath 
temperature must be no higher than the boiling point of the solvent (45°C for 
hexane). Turn the gas to 3 psi. Be careful not to splash the extract out of the tube. 
During concentration on the N-evap, the internal wall of the concentrator tube and 
the N-evap sparging pipet must be rinsed down at least once or twice with ~1 mL of 
methylene chloride. The solvent level in the concentrator tube must be positioned 
below the level of the water bath as much as possible to prevent water from 
condensing into the sample extract. As the extract volume is reduced, lower the N2 
sparging needle closer to the surface of the extract to expedite the concentration. 
Note any problems or extract losses, if they occur, in the extractions logbook. 
Transfer extract to a 12 or 16 mL vial. Using a reference vial for volume 
comparison, adjust the final extract volume to 10 mL by rinsing sides of tube with 
hexane and transferring rinsings to vial. 

4.7 If at any point in the concentration procedure the concentrator tube goes dry -
reextract the sample immediately. 

4.8 Transfer the label from the concentrator tube to the vial. Store extract vials at a 
temperature of 4 ± 2 °C until ready for analysis. Indicate in the extractions logbook 
the box number and "tray location" of the individual extract vials. 

4.9 All sample extracts for 8082 PCB analysis must undergo a sulfuric acid wash 
(cleanup) prior to analysis. All sample extracts for 8081 pesticide analysis do not 
undergo further cleanup unless requested by the client. Therefore, all sample 
extracts for combined 8081/8082 analyses must be split. Prior to splitting, mix 
contents of vial well. One portion must be acid cleaned for 8082 analysis. The 
associated method blank must be split and acid-cleaned in the same fashion. PCB 
LCSs and matrix spikes are acid cleaned also. Pesticide LCSs and matrix spikes 
are not subjected to further cleanup. Please refer to Katahdin SOP CA525 (current 
revision), Extract Cleanup Using Sulfuric Acid, for further instructions. 

4.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Each extractions analyst must demonstrate proficiency in performing the extractions that 
prepare samples for analysis. Demonstration consists of preparation (extraction), by the 
analyst, of at least four aliquots which are then analyzed according to the analytical method in 
question. These QC samples must meet all quality control acceptance limits. Demonstration 
must be documented by use of a form which summarizes the results of the analysis of these 
aliquots, calculated percent recoveries, and standard deviation. Demonstration of proficiency 
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must be done one time per analyst initially and then annually thereafter. Refer to SOPs QA-
805 and QA-807, current revision. 

If, upon analysis of the extracted samples, it is discovered that quality control acceptance 
criteria have not been met, all associated samples must be evaluated against all the QC. In 
some cases data may be reported, perhaps with narration, while in other cases, other 
corrective action may be taken. The corrective actions may include re-extraction of the 
samples associated with the quality control sample that did not meet acceptance criteria, or 
may include making new reagents and standards if the standardization is suspect. These 
decisions are based on holding time considerations, client and project specific Data Quality 
Objectives and on review of chromatograms. The supervisor, Operations Manager, and/or 
Quality Assurance Officer may be consulted to evaluate data. Some samples may not be 
able to be reanalyzed within hold time. In these cases "qualified" data with narration may be 
advisable after consultation with the client. 

Much of the work performed at the lab is analyzed in accordance with specific QC 
requirements spelled out in a project specific Quality Assurance Project Plan (QAPP) or in a 
program specific Quality Systems Manual (QSM). The reporting limits, acceptance criteria 
and/or corrective actions may be different than those specified in this SOP. In these cases 
the appropriate information will be communicated to the Department Manager and/or senior 
chemists before initiation of the analyses so that specific product codes can be produced for 
the project. In addition, the work order notes for each project will describe the specific QAPP 
or QSM to be followed. 

A method blank must be extracted for each and every item listed below: 

Each day of extraction (24 hours midnight - midnight) 
Each extraction method 
Every 20 samples extracted in a 24-hour period 

A laboratory control sample (LCS) is required for each and every item listed below: 

Each extraction method 
Every extraction batch of twenty or fewer samples 
Each analysis (pesticide and/or PCB) to be performed 

Refer to the current revision of the applicable Katahdin SOP for analysis of Pesticides and 
PCBs for quality control acceptance criteria. 

9.0 METHOD PERFORMANCE 

Refer to the applicable analytical SOP. 
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10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, Methods 3510C 
and 3520C, USEPA SW-846, Third Edition, Final Update III, December 1996. 

40 CFR 136, Appendix A, "Test Procedures for Analysis of Organic Pollutants," Method 608, 
June, 1998 edition. 
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TABLE 1 

SUMMARY OF METHOD MODIFICATIONS (METHOD 3510, current revision) 

TOPIC KATAHDIN SOP CA-515-06 METHOD 3510, current revision 
Apparatus/Materials 1. 12 or 16 mL vials used for final extract 1. 2 mL vials used for final extract 

2. 250 mL amber bottle or flask used 2. 250 mL Erlenmeyer flask 
3. 1.0 mL syringe 3. 5.0 mL syringe 
4. short stem funnels 4. drying column 

Reagents 

Sample preservation/ 1. entire contents of 1 L sample bottle 2. one liter graduated cylinders used to 
handling transferred to separatory funnel transfer initial sample volume to 

separatory funnel 

Procedures 3. extract collection in amber bottle or 2. extract collection in Erlenmeyer flask 
Erlenmeyer flask 3. extract dried using Na2S04 in drying 

4. extract dried using Na2S04 in short columns 
stem funnels 4. partially immerse concentrator tube in 

5. no apparatus height specification for water and lower apparatus to 
concentration on water bath complete concentration in 10-15min 

6. sample removed from water bath when 5. sample removed from water bath 
volume reaches -10 mL when volume reaches 1-2 mL 

7. hexane added directly to K-O body at 6. solvent exchange via large K-O with 
start of concentration process addition of 50 mL hexane after 

concentrating methylene chloride 
extract to 1 mL 

QC - Spikes 

QC - LCS 

QC - Accuracy/Precision 

QC - MOL 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS (METHOD 3520, current revision) 

TOPIC KATAHDIN SOP CA-515-06 METHOD 3520, current revision 
Apparatus/Materials 1. short-stem funnels 1. drying columns 

2. 12 or 16 mL vials used for final 2. 2 mL vials used for final extract 
extract 

Reagents 

Sample preservation/ 1. entire contents of 1 L sample bottle 1. one liter graduated cylinders used to 
handling transferred to CLLE tranfer initial sample volume to CLLE 

Procedures 1. CLLE for 18 i".2 hours 1. CLLE for 18-24 hours 
2. extract dried using Na2S04 in short 2. extract dried using Na2S04 in drying 

stem funnels columns 
3. no apparatus height specification for 3. partially immerse concentrator tube in 

concentration on water bath water and lower apparatus to 
4. sample removed from water bath complete concentration in 10-15min 

when volume reaches -10 mL 4. sample removed from water bath 
5. hexane added directly to K-O body at when volume reaches 1-2 mL 

start of concentration process 5. solvent exchange via macro K-O with 
addition of 50 mL hexane after 
concentrating methylene chloride 
extract to 1 mL 

QC - Spikes 

QC - LCS 

QC - Accuracy/Precision 

QC - MOL 
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TABLE 3 

SUMMARY OF METHOD MODIFICATIONS (METHOD 3535, current revision) 

TOPIC KATAHDIN SOP CA-515-06 METHOD 3520, current revision 
Apparatus/Materials 1. Horizon SPE-OEX 4790 Automated 1. Empore solid-phase extraction system 

Extractor System. 

Reagents 

Sample preservation/ 1. entire contents of 1 L sample bottle 1. one liter graduated cylinders used to 
handling transferred to separatory funnel transfer initial sample volume to 

separatory funnel 
Procedures 1. no methanol addition 1. 5mL methanol added to all samples 

2. extraction using Horizon SPE-OEX and blanks 
4790 Automated Extractor System. 2. extraction using Empore solid-phase 

3. extract dried using Na2S04 in short extraction system 
stem funnels 3. extract dried using Na2S04 in drying 

4. no apparatus height specification for columns 
concentration on water bath 4. partially immerse concentrator tube in 

5. sample removed from water bath water and lower apparatus to 
when volume reaches -10 mL complete concentration in 10-15min 

6. hexane added directly to K-O body at 5. sample removed from water bath 
start of concentration process when volume reaches 1 mL 

6. solvent exchange via macro K-O with 
addition of 50 mL hexane after 
concentrating methylene chloride 
extract to 1 mL 

QC - Spikes 

QC-LCS 

QC - Accuracy/Precision 

QC - MOL 
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FIGURE 1 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures, based on EPA SW 846 method 
8151, used by Katahdin Analytical Services, Inc. technical personnel for the extraction of 
chlorinated phenoxy acid herbicides from aqueous samples such as surface, well and 
discharge waters. Detection limits are at the ug/L level or greater 

1.1 Definitions 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

DCM: Dichlorophenylacetic acid 

2,4-D: 2,4-Dichlorophenoxy acetic acid 

ETHER: Diethyl ether- unpreserved 

2,4,5-TP (Silvex): 2,4,5-Trichlorophenoxypropionic acid 

2,4,5-T: 2,4,5-Trichlorophenoxyacetic acid 

DIAZALD (a.k.a. Diazogen®): 99% (N-methyl-N-nitroso-p-toluenesulfonamide) See 
cautions in 1.3 Safety 

CARBITOL: 2-(2-Ethoxyethoxy)ethanol 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the extraction of herbicides from aqueous samples. Each analyst must demonstrate 
and document their ability to generate acceptable results with this method. Refer to 
Katahdin SOP QA-805, current revision, "Personnel Training & Documentation of 
Capability" . 

It is the responsibility of all Katahdin technical personnel involved in the extraction of 
herbicides from aqueous samples to read and understand this SOP, to adhere to 
the procedures outlined, and to properly document their data in the appropriate lab 
notebook. Any deviations from the test or irregularities with the samples should also 
be recorded in the lab notebook and reported to the Department Manager or 
designated qualified data reviewer responsible for this data. 
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It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

This procedure requires the use of materials that, if handled improperly, pose a 
potential health risk to everyone in the laboratory. Follow instructions that describe 
the use of commercially available peroxide test strips for Diethylether. Special care 
must be taken when working with diazomethane. 

Users of this procedure must be cognizant of inherent laboratory I:',dzards, proper 
disposal procedures for contaminated materials and approp~i'dte segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reC!Qent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference fHe of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. (See 
cautions prior to 7.24.) 

Each qualified analyst or technician must be familiar with Katahdin Analytical Health 
and Safety Manual including the Katahdin Hazardous Waste Plan and must follow 
appropriate procedures. These include the use of appropriate personal protective 
equipment (PPE) such as safety glasses, gloves and lab coats when working with 
chemicals or near an instrument and not taking food or drink into the laboratory. Each 
analyst should know the location of a respirator and all safety equipment. Each 
analyst shall receive a safety orientation from their Department Manager, or designee, 
appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Plan for further details on pollution prevention 
techniques. 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Hazardous Waste Plan and Safety Manual and SOP 
SD-903, "Sample Disposal," current revision. Expired standards are lab packed, 
placed in the Katahdin hazardous waste storage area, and disposed of in 
accordance with this SOP. 
To minimize ether exposure in the laboratory, allow glassware to air dry in a fume 
hood before bringing to dish washing area 
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2.0 SUMMARY OF METHOD 

Chlorinated phenoxy acids and their esters are initially exposed to an alkaline hydrolysis at 
pH>12 and serially extracted three times with methylene chloride to remove chlorinated 
hydrocarbons and phthalate esters. The hydrolyzed sample then undergoes a pH adjustment 
to pH<2 and is extracted with diethyl ether. The diethyl ether extract is collected in a 500 mL 
screw cap bottle that contains approximately 20 grams of acidified anhydrous sodium sulfate. 
After drying for a minimum of two hours, the extract is concentrated to 1 ml. The 1 ml extract 
is brought up to 4 mls with the addition of 1 ml of isooctane, 0.5 ml of methanol and 1.5 mls of 
diethyl ether. The 4 ml extract then undergoes diazomethane esterification (methylation) and 
is subsequently analyzed by GC-ECD. Compounds of interest are detected as methyl esters. 

3.0 INTERFERENCES 

Organic acids, especially chlorinated acids, cause the most direct interference. Phenols, 
including chlorophenols, also may interfere. Alkaline hydrolysis and subsequent extraction 
eliminate many of the predominant chlorinated insecticides. Because the herbicides react 
readily with alkaline substances, loss may occur if there is alkaline contact at any time except 
in the controlled alkaline hydrolysis step. Glassware and glass wool should be acid-rinsed 
and sodium sulfate (Na2S04) should be acidified to minimize any alkaline contact. 

4.0 APPARATUS AND MATERIALS 

4.1 2 L Separatory Funnel, Teflon FEP with screw closures 

4.2 Glass rod for crushing Na2S04 

4.3 pH paper (0-14) 

4.4 gas tight volumetric syringes, 1.0 mL, 0.5 mL 

4.5 mechanical separatory funnel shaker 

4.6 Water/Steam bath (for K-D solvent evaporation) Organomation S-Evap Model 120 

4.7 Kuderna-Danish apparatus: 

It Concentrator tube (or collector), 10 mL graduated 
e Evaporator flask, 500 mL 
e Three ball macro Snyder column 
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4.8 Nitrogen blow-down apparatus (for concentrating extracts in 10 mL concentrator 
tubes) 

4.9 Pasteur pipets, Pasteur pipettes, 5 %" 

4.10 12mLviais 

4.11 500 mL sample bottles 

4.12 Scoopula(s) 

4.13 Graduated cylinders, 25 mL, 100 mL, 1000 mL 

4.14 Oiazomethane Generator (See figure 2) 

4.15 Boiling chips, teflon, or silicon carbide, (carborundum, 2 mesh) 

4.16 Clean sodium sulfate jars (-2Liters) for collecting the aqueous phase. 

5.0 REAGENTS 

5.1 Potassium hydroxide (37%): Prepare by dissolving 37 g of potassium hydroxide 
pellets in 01 water and diluting to 100 mL. 

5.2 Acidified Anhydrous Sodium Sulfate: Prepare by adding hexane to a 2.5 Kg jar of 
sodium sulfate crystals until the crystals are completely submerged. Measure 25mL 
of concentrated hydrochloric acid or sulfuric acid with a graduated cylinder and add 
it to the hexane saturated salt crystals. Quickly stir the mixture with a glass rod until 
the sodium sulfate is loose. Then decant the solvent layer and transfer the sodium 
sulfate on to a sheet of aluminum foil under a hood. Let dry overnight and then 
transfer back to the original jar. Label jar as acidified sodium sulfate. Record date 
and initials on jar. Cover and store at room temperature. Acidified anhydrous 
sodium sulfate will be referred to as sodium sulfate further in this SOP. 

5.3 Sulfuric acid (1 +3): Prepare by slowly adding 25 mL of sulfuric acid to 75 mL of 01 
water. This dilution should be done within an ice water jacket; store the diluted acid 
in a laboratory refrigerator. 

5.4 Herbicide surrogate solution containing 5 Og/mL OCAA acid in acetone. 

5.5 Underivitized Chlorinated Herbicide Stock Solutions: Contains 18 compounds at 
various concentrations - 100 ug/ml for all except for MCPA and MCPP which are at 
10,000 ug/ml. Dilute to 5.0 ug/ml and 500 ug/ml with acetone. 
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5.6 Diazald solution: weigh out -6.8 grams of Diazald into a 50 mL volumetric flask and 
dissolve in a mixture of 25 mL carbitol and 25 mL of ether (50 mL of 1:1 v/v 
carbitol/ether). Bring to the volume mark only after all of the Diazald is in solution. 
Use the sonicator bath briefly if necessary. This solution is stable if kept at -10 -
20°C for one month. 

5.7 Acetone: pesticides residue grade or equivalent. 

5.8 Ether: pesticide residue grade or equivalent (unpreserved). 

5.9 Methanol: pesticide residue grade or equivalent. 

5.10 Carbitol: 2-(2-Ethoxyethoxy) ethanol 

5.11 Hexane: pesticide residue grade or equivalent 

5.12 Isooctane: pesticide residue grade or equivalent 

5.13 Organic-free reagent water. 

5.14 1+9 Hydrochloric Acid: For rinsing glassware (1 volume of HCL and 9 volumes of 
reagent water). 

5.15 Silicic Acid: (H 2SI05) - 100 mesh powder. 

5.16 10N Sodium Hydroxide 

5.17 Sodium Chloride: (NaCI) - Pre-baked at 400°C for at least 4 hours. 

5.18 Laboratory Reagent Grade Water 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Aqueous samples are collected in a 1 L amber glass bottle. Samples are stored at 4 (±) °C 
until extraction. 

Holding time for extraction of aqueous samples for Method 8151 is 7 days from date of 
sample collection, although the analyst should be aware that actual holding times employed 
may be project/program specific. 
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Store all extracts at 4°C (±2°C) in labeled Teflon-sealed containers. See SOP SD-902, 
"Sample Receipt and Internal Control," current revision, for storage areas and temperature 
maintenance procedures. 

7.0 PROCEDURES 

INITIAL EXTRACTION 

7.1 Thoroughly rinse all glassware and separatory funnels to be used in this procedure 
with 1 +9 HCL, then Laboratory reagent grade water, acetone and methylene chloride. 
(Note: All glassware used between this step and the Diazomethane esterification 
must be pre-rinsed in this fashion.) Use only glassware that has been acid rinsed. 

7.2 Assign a separate quality control number to each blank and associated spike and 
record this information in the appropriate log book. One blank and at least one LCS 
should be extracted per batch. 

7.3 Sample specific matrix spikes and matrix spike duplicates are extracted per client 
request or per project requirement. When the client does not specify sample ac, 
then the extractions lab will chose a sample for quality control (one set per 20 
samples designated as MS/MSD) to extract and analyze. If sufficient volume of 
sample(s) is not available for an MS, MSD, the lab will extract an LSC, LCSD 
instead. 

7.4 Assemble, label, and methylene chloride rinse a 2 liter separatory funnel with 
stopcock and closure, a 500 mL glass sample bottle, and a 2 Liter Na2S04 jar for 
each sample including blank, lab control sample and lab control sample duplicate. 
Make sure no residual MeCI2 is present on glassware. 

7.5 Determine sample bottle volumes by comparing to reference bottle. Record sample 
volumes in logbook. Transfer the 1-L sample aliquot to a 2-L separatory funnel. 
For TCLP samples, transfer 200ml of sample to funnel using a pre-rinsed 1000 mL 
graduated cylinder. 800mL DI water is added to all TCLP samples. 

7.6 Laboratory reagent grade water will serve as the method blank and lab control 
sample (LCS). For each blank and LCS, add 1000 mL of DI water to the separatory 
funnel using a clean 1000 mL graduated cylinder. If an MS/MSD pair is not 
extracted on a particular day, an LCS/LCSD pair may be required in order to meet 
client-specific or program-specific requirements. This information will be 
disseminated from the project manager or group supervisor. 

7.7 Add 250g of NaCI to the samples and the ac. Seal and shake to dissolve the salt. 
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7.8 Using a gas-tight volumetric syringe, add 1 mL of herbicide surrogate solution to all 
of the samples, including blank and LCS's. Record surrogate number and amount 
added. Rinse syringes with acetone before and after use. Extreme accuracy should 
be used when measuring and adding spike and surrogate solutions! Double check 
the solution number and amount used. 

7.9 Add 1mL herbicide spiking solution to LCS and MS/MSD, as required. Record spike 
number and amount added in appropriate logbook. Rinse syringes with methanol 
before and after use. 

Hydrolysis 

7.10 Add 17 mL of 10N NaOH to all 1-L samples (3.4ml to TCLP samples), seal, and 
shake. Using pH paper, adjust the pH to 12 or greater by adding more 10N NaOH 
if necessary. Shake for 3 minutes on mechanical shaker. Let samples sit for 20 
minutes, shake for 3 minutes and repeat three times. This will complete the 
hydrolysis step. 

Solvent Washes 

7.11 Add 60mL of methylene chloride to the sample bottles, rinse the bottles and add the 
rinses to the separatory funnel. Extract the sample by vigorously shaking the funnel 
for 3 minutes, with periodic venting to release excess pressure. Allow the organic 
layer and the water layer to separate for a minimum of 10 minutes. Discard the 
methylene chloride layer. 

7.12 Repeat step 7.11 two more times, discarding the methylene chloride layer each 
time. 

Extraction 

7.13 Add 17 mL of cold (4°C) 12N sulfuric acid to all samples, seal, and shake to mix. 
Using pH paper, adjust the pH of the sample to 2 or less than 2 by adding more 
12N sulfuric acid if necessary. 

7.14 Add 120 mL ether to each separatory funnel. Shake and vent until there is no more 
pressure build-up. Shake on mechanical shaker for 3 minutes. Allow the phases to 
separate for 10 minutes. 

7.15 Collect the aqueous (bottom) layer in a 2 liter Na2S04jar, and the ether (top) layer 
in a 500 mL sample bottle containing about 20g of acidified Na2S04. Cap and 
shake the ether layer and drying agent. Return the aqueous layer to the separatory 
funnel. 
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7.16 Extract the aqueous layer two more times with 60 mL aliquots of ether as in steps 
7.14-7.15. Combine ether (top layer) in the sample bottle. Prior to last extraction, 
rinse the 2-L Na2S04 jar with ether and transfer to funnel to remove any remaining 
analytes. 

7.17 Dispose the aqueous layer in the uN low" waste (sep-funnel waste) container. To 
minimize ether exposure in the laboratory, allow glassware to air dry in a fume hood 
overnight or rinse them with tap water before bringing to dish washing area. 

Drying Step 

7.17 Additional acidified Na2S04 is added to the extract if it is not free flowing crystals or it 
is in a cake form. Shake the extract (ether phase) and the drying agent for one 
minute. 

7.18 Allow the extract to remain in contact with the Na2S04 for at least two hours, but, 
preferably stored overnight in the fume hood. 

Note: The drying step is very critical to ensuring complete esterification. Any moisture 
remaining in the ether will result in low herbicide recoveries. The amount of sodium sulfate 
is adequate if some free flowing crystals are visible when swirling the flask. If all of the 
sodium sulfate solidifies in a cake, add a few additional grams of acidified sodium sulfate 
and again test by swirling. Neutralize the aqueous layer in a hood, then dispose in the Sep. 
Funnel waste container. To minimize ether exposure in the laboratory, allow glassware to 
air dry in a fume hood before bringing to dish washing area. 

EXTRACT CONCENTRATION 

7.21 Assemble a Kuderna-Danish apparatus with concentrator tube for each sample. 
Rinse the KD glassware with methylene chloride making sure no residual MeCI2 is 
present on glassware before transferring samples. 

7.22 Carefully, decant the extract into the K-D apparatus. Avoid allowing any acidified 
sodium sulfate crystals to fall in the concentration tube. Use a glass rod to crush 
any caked sodium sulfate in the glass jar. Rinse the glass jar 3 times with 10 mL of 
ether. Let drain between rinses. Thoroughly rinse funnel with ether and let drain. 

7.23 Add 2 clean boiling chips to the K-D collector and attach a Macro-snyder column. 
Pre-wet the column with ether and place the K-D apparatus on the steam bath 
(which is heated no higher than 60°C). When the volume of liquid reaches 
approximately 2-4 mL, remove from the steam bath and allow to drain and cool for 
several minutes. Use caution, the ether will evaporate rapidly! 
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7.24 Remove the column and rinse the flask and its lower joint into the concentrator tube 
with 1 to 2 mL of ethyl ether. 

7.25 Concentrate the sample to 0.5 mL using the nitrogen blow-down apparatus. 

7.26 Add 1.0 mL of isooctane and 0.5 mL of methanol. Rinse pipette and sides of tube 
to dilute to final volume of 4.0 mL with ether. 

DIAZOMETHANE ESTERIFICATION 

VERY IMPORTANT: Diazomethane is a toxic carcinogen and can explode under certain 
conditions! The following precautions MUST be followed: 

" Use only a well ventilated hood. Do not breathe the vapors. 

" Do not heat above 900C. Explosion may result. 

" Diazomethane must NEVER come into contact with ground glass surfaces 
as rough surfaces are proven initiators of detonations. 

GO Avoid exposure of the solution to bright light - explosion may result. 

" Always use EXTREME caution when handling either diazomethane or 
Diazald. 

7.27 Assemble the diazomethane bubbler (see Figure 2). 

7.28 Add 5.0 mL of ether to tube I. Add about 2.0-3.0 mLs of the Diazald solution (from 
5.6) and 1.5 mL of 37% KOH to tube 2. Add the 37% KOH solution last to begin 
the reaction, and quickly cap both tubes. 

7.29 Apply a nitrogen flow of 5-10 mLlmin so bubbles emerge slowly. Bubble directly into 
the sample extract's concentrator tube. Allow the diazomethane to bubble through 
the sample for 1-2 minutes or until the yellow color persists. There is sufficient 
Diazald solution for esterification of two, maybe three, samples. Rinse exit tube 
with ether between samples. 

7.30 Remove the exit tube form the KD concentrator tube, cover and store at room 
temperature for 20-30 minutes. 

7.31 Destroy any unreacted diazomethane by adding 0.1 to 0.2 g silicic acid to the 
collectors. Allow to stand until the evolution of nitrogen is complete. Pipette the 
extract into a hexane rinsed 12 mL vial and rinse the collector twice with hexane (1-
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2 mL each time). Be careful to leave the silicic acid in the concentrator tubes. 
Bring to a final volume of 10mL using a reference vial, mix well, and let sit for a few 
minutes. 

7.32 The extract is now ready for analysis. Make sure that initial volumes, intermediate 
volumes, aliquot volumes, and final volumes have been recorded in the logbook. 
Also verify that the surrogate and spike identification numbers and amounts used 
have been recorded as well as the Diazald identification number. The temperature 
of the water in the nitrogen evaporation water bath is recorded in the extraction 
logbook. The lot numbers of all of the solvents, acids and bases, sodium sulfate, 
sodium chloride, as well as all of the filter papers that are used in the extraction 
process are recorded in the logbook. Any deviations from the SOP or any abnormal 
sample observation should be noted as comments. 

7.33 The data entered here are later used in calculations of the final result; see SOP CA-
305, Analysis of Herbicides in Extracts of Water & Soil. ' 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

8.1 The purity of the solvents used is checked on a lot number basis and is kept on file 
in the Extractions Laboratory. 

8.2 A method blank and a laboratory control sample (LCS) must be extracted for each 
and every item listed below: 

CD Each sample matrix (water) 
CD Each extraction method or level 
CD Every batch of 20 samples, or fewer, extracted in a 24-hour period 

8.3 A matrix spike (MS), and matrix spike duplicate (MSD) should be prepared every 20 
samples. 

8.4 Sample specific matrix spikes and matrix spike duplicates are extracted per client 
request or per project requirements. When the client does not specify sample QC, 
the extractions lab will choose one (per 20) samples for quality control to extract 
and analyze. 

8.5 Surrogate and Spike acceptability criteria can be found in SOP CA-305, Analysis Of . 
Chlorinated Herbicides by GC Using Methylation Derivatization: SW-846 Method 
8151. 
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8.6 If all quality control criteria are not met, appropriate steps must be taken to 
determine the cause. Problems indicate either matrix effect or an out of control 
event in the procedure. 

8.7 Batch QC Requirements: If surrogates or spike compounds fail their criteria in the 
blank or lab control samples, the entire extraction batch is in question. A Corrective 
Action Report is initiated in the GC lab, and completed using information obtained 
from the Organics Prep Lab. If possible, the entire batch of samples is re-extracted 
with new QC samples. If no more sample can be obtained for re-extraction, any 
results reported must be flagged in the report and a narrative is included qualifying 
the data. Refer to SOP CA-305, Analysis of Chlorinated Herbicides by GC Using 
Methylation Derivatization: SW-846 Method 8151, for further details. 

Each extractions analyst must demonstrate proficiency in performing the extractions that 
prepare samples for analysis. Demonstration consists of preparation (extraction), by the 
analyst, of at least four aliquots which are then analyzed according to the analytical method in 
question. These QC samples must meet all quality control acceptance limits. Demonstration 
must be documented by use of a form which summarizes the results of the analysis of these 
aliquots, calculated percent recoveries, and standard deviation. Demonstration of proficiency 
must be done one time per analyst initially and then annually thereafter. Refer to SOPs QA-
805 and QA-807, current revision. 

If, upon analysis of the extracted samples, it is discovered that quality control acceptance 
criteria have not been met, all associated samples must be evaluated against all the QC. In 
some cases data may be reported, perhaps with narration, while in other cases, other 
corrective action may be taken. The corrective actions may include re-extraction of the 
samples associated with the quality control sample that did not meet acceptance criteria, or 
may include making new reagents and standards if the standardization is suspect. These 
decisions are based on holding time considerations, client and project specific Data Quality 
Objectives and on review of chromatograms. The supervisor, Operations Manager, and/or 
Quality Assurance Officer may be consulted to evaluate data. Some samples may not be 
able to be reanalyzed within hold time. In these cases "qualified" data with narration may be 
advisable after consultation with the client. 

Much of the work performed at the lab is analyzed in accordance with specific QC 
requirements spelled out in a project specific Quality Assurance Project Plan (QAPP) or in a 
program specific Quality Systems Manual (QSM). The reporting limits, acceptance criteria 
and/or corrective actions may be different than those specified in this SOP. In these cases 
the appropriate information will be communicated to the Department Manager and/or senior 
chemists before initiation of the analyses so that specific product codes can be produced for 
the project. In addition, the work order notes for each project will describe the specific QAPP 
or QSM to be followed. 
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9.0 METHOD PERFORMANCE 

The method detection limit (MDL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Organic 
Department Manager and with the OAO. Refer to the current revision of Katahdin SOP 
OA-806, Method Detection Limit and Instrument Detection Limit Studies, for procedures on 
determining the MDL. 

Refer to the applicable analytical SOP for other method performance parameters and 
requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

"Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods", SW-846, third 
Edition, Final Update III, December 1996, Method 8151A. 

Katahdin SOP CA-305, Analysis of Chlorinated Herbicides by GC Using Methylation 
Derivatization: SW-846 Method 8151, current revision. 

LIST OF TABLES AND FIGURES 

Table 1 
Figure 1 
Figure 2 

Summary of Method Modifications 
Example of extraction logbook 
Diazomethane Solution Generator 
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TABLE 1 

SUMMARY OF METHOD MODIFICATIONS 

Topic Katahdin SOP CA-51S-05 Method 8151, current revision 
Apparatus/Materials Use nitrogen blowdown technique. Use two ball micro Snyder column. 

Reagents Unpreserved diethyl ether. Ethyl ether preserved with BHT. 
10N NaOH. 6N NaOH. 
Acidify sulfate in Hexane. Acidify sulfate in Ether. 

Sample preservation/ 
handling 

Procedures Shake for 3 minutes. Shake for 2 minutes. 
Samples poured through acidified sulfate Samples poured through acidified glass 
before KO. wool before KO. 

QC - Spikes 

QC - LCS 

QC - Accuracy/Precision 

QC - MOL 
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FIGURE 2 

DIAZOMETHANE SOLUTION GENERATOR 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures and requirements for extracting 
semivolatile organic compounds from solids such as soils, sludges, and wastes using 
Method 3540. The Soxhlet extraction process ensures intimate contact the sample matrix 
with the extraction solvent. 

This method is applicable to the isolation and concentration of water-insoluble and slightly 
water soluble organics in preparation for a variety of chromatographic procedures. 

1.1 Definitions 

METHOD BLANK (laboratory reagent blank): An artificial sample designed to 
determine if method analytes or other interferences are present in the laboratory 
environment, the reagents, or the apparatus. For aqueous samples, reagent water is 
used as a blank matrix; for soil samples, baked organic-free sand is used as a blank 
matrix. The blank is taken through the appropriate steps of the process. 

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the 
analyte(s) from an independent source, and is analyzed exactly like a sample. Its 
purpose is to determine whether the methodology is in control, and whether the 
laboratory is capable of making accurate and precise measurements. The matrix used 
should be phase matched with the samples and well characterized. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of 
stock solutions of certain analytes are added to a sample matrix prior to sample 
extraction and analysis. Samples are split into duplicates, spiked and analyzed. 
Percent recoveries are calculated for each of the analytes detected. The relative 
percent difference between the samples is calculated and used to assess analytical 
precision. 

SURROGATES: Organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally 
found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are 
calculated for each surrogate. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced in 
the extraction of samples for semivolatile analysis. Each analyst must demonstrate and 
document their ability to generate acceptable results with this method. Refer to 
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Katahdin SOP QA-80S, current revision, "Personnel Training and Documentation of 
Capability" . 

It is the responsibility of all Katahdin technical personnel involved in the extraction of 
samples for semivolatile analysis to read and understand this SOP, adhere to the 
procedures outlined, and to properly document their data in the appropriate lab 
notebook. Any deviations from the test or irregularities with the samples should also be 
recorded in the lab notebook and reported to the Department Manager or designated 
qualified data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that the members of 
his/her group follow this SOP, to assure that their work is properly documented, and 
to indicate periodic review of the pertinent logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to all 
personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Plan and must follow appropriate procedures. These include the use of appropriate 
personal protective equipment (PPE) such as safety glasses, gloves and lab coats 
when working with chemicals or near an instrument and not taking food or drink into 
the laboratory. Each analyst should know the location of all safety equipment. Each 
analyst shall receive a safety orientation from their Department Manager, or designee, 
appropriate for the job functions they will perform. 

1.4 Waste Disposal 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the procedures described in the current revision of the Katahdin 
Hazardous Waste Plan and Safety Manual and SOP SD-903, "Sample Disposal," 
current revision. Expired standards are lab packed, placed in the Katahdin 
hazardous waste storage area, and disposed of in accordance with this SOP. 

Any methylene chloride solvent waste generated during the rinsing of glassware etc. 
should be disposed of in the "0" waste stream satellite accumulation area nearest 
the point of generation. Acetone and methanol are considered flammable waste, 
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and should be disposed of in the "0" waste stream satellite accumulation area 
nearest the point of generation. Post-extraction soil samples, used glass wool, and 
sodium sulfate waste should be disposed of in the soil with organics "I" waste stream 
satellite accumulation area nearest the point of generation. Please refer to the 
current revision of SOP CA-107 for the location of satellite waste accumulation 
areas. 

2.0 SUMMARY OF METHOD 

2.1 The solid sample is mixed with anhydrous sodium sulfate, placed in a Soxhlet 
extractor and extracted with methylene chloride. 

2.2 The extract is then dried and concentrated for subsequent 8270 Semivolatile 
Organics analysis. 

3.0 INTERFERENCES 

Contaminants in solvents, reagents, glassware, and other sample processing hardware may 
cause method interferences such as discrete artifacts and/or elevated baselines in the total 
ion current profiles (TICPs). All of these materials routinely must be demonstrated to be free 
from interferences under the conditions of the analysis by running laboratory method blanks. 
Interferences caused by phthalate esters can pose a major problem in semivolatile organics 
analysis because many phthalates are also target analytes. Common flexible plastics contain 
varying amounts of phthalates that are easily extracted during laboratory operations, so 
cross-contamination of glassware frequently occurs when plastics are handled. Interferences 
from phthalates can best be minimized by avoiding the use of such plastics in the laboratory. 
At no time may gloves that have not been tested for phthalates or gloves known to contain 
phthalates be used or stored in the organic extraction lab. Additionally, whenever possible 
plastic items in this lab must be replaced with metal or Teflon or other non-phthalate plastic 
substitute. 

Special care should be taken to ensure clean glassware and apparatus are used, pre
rinsed with the appropriate solvent prior to use. Solvents should be analyzed prior to use to 
demonstrate that each lot is free of contaminants that may interfere with the analysis. 

Interferences coextracted from the samples will vary considerably from source to source. If 
analysis of an extracted sample is prevented due to interferences, further cleanup of the 
sample extract may be needed to minimize interferences. 
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4.0 APPARATUS AND MATERIALS 

4.1 Soxhlet apparatus: 
a) Soxhlet extractor - 45/50 top joint and 24/40 lower joint. 
b) 500 mL flat-bottom boiling flask 
c) Allihn cooling water condenser 

4.2 Powder Funnels - 100 mm top diameter, 35 mm stem 

4.3 Kuderna-Danish (K-D) apparatus 

4.3.1 Concentrator tube - 10-mL 

4.3.2 Evaporation flask - 500-mL 

4.3.3 Snyder column - Three-ball macro 

4.4 Nitrogen evaporation (N-EVAP) apparatus. 

4.5 Boiling stones, 12 mesh silicon carbide (carborundum) - pre-purified by Soxhlet 
extraction in methylene chloride 

4.6 Water bath - Heated, with concentric ring cover, capable of temperature control 
(± 5°C). The bath should be used in a hood. 

4.7 Vials - Glass, 1.8-mL capacity, with polytetrafluoroethylene (PTFE)-lined septum 
vials, and 12 mL with Teflon-lined caps for extracts designated for GPC cleanup. 

4.8 Glass wool (fiberglass) - baked at 400°C for a minimum of 4 hours or overnight. 

4.9 Heating mantles - Rheostat controlled. 

4.10 Disposable glass pasteur pipets, 5 %" and bulbs. 

4.11 Drying oven - capable of maintaining 1 05°C for glassware drying. 

4.12 Muffle oven - capable of maintaining 400°C for baking glass wool and organic-free 
sand. 

4.13 Beakers, 250 or 400 mL 

4.14 Top-loading balance - capable of weighing to 0.01 g. 
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4.15 Spatulas, stainless-steel 

4.16 Long forceps, stainless-steel 

4.17 Metal clips - for securing Soxhlets to boiling flasks 

4.18 Filter Paper, 18.5 cm, Fisherbrand or Whatman 114V (or equivalent) 

5.0 REAGENTS 

5.1 Sodium Sulfate - anhydrous powdered and granular crystals, reagent grade, certified 
by the manufacturer/vendor as purified heating to 400°C prior to receipt by the 
laboratory. 

5.2 Methylene chloride, methanol, and acetone - pesticide residue analysis grade or 
equivalent. Methylene chloride and acetone are evaluated, by lot, prior to use, by 
concentration of approximately 400 mL to 1.0 mL followed by GC/MS analysis. 

5.3 Organic-free sand, purified by baking at 400 ac. Method blanks serve as checks on 
the baked sand. 

5.4 Base/Neutral and Acid (SVOA) Surrogate Spiking Solution - Surrogate standards are 
added to all samples and calibration solutions. Prepare a surrogate standard spiking 
solution that contains the following compounds at the indicated concentrations in 
acetone. 

Compound Cone. 
phenol-d6 100 ug/mL 
2,4,6-tribromophenol 100 ug/mL 
2-f1uorophenol 100 ug/mL 
nitrobenzene-d5 50 ug/mL 

p-terphenyl-d14 50 ug/mL 
2-f1uorobiphenyl 50 ug/mL 

Store the spiking solution at -10°C to -20°C in Teflon-sealed containers. These 
solutions must be replaced after six months, or sooner if comparison with quality 
control check samples indicates a problem. If reanalysis of a method blank still 
indicates surrogates out of criteria, a new surrogate solution must be used. 

5.5 SIM Surrogate Spiking Solution- Surrogate Standards are added to all samples and 
calibration solutions. Prepare a surrogate solution that contains the following 
compounds at a concentration of 2 ug/mL in acetone. 
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Compound Cone. ug/ml 
Fluorene-d 10 2.0 ug/mL 
2-Methylnaphthalene-d 10 2.0 ug/mL 
Pyrene-d 1 O. 2.0 ug/mL 
2,4-Dibromophenol 2.0 ug/mL 

Store the spiking solution at -10°C to -20°C in Teflon-sealed containers. These 
solutions must be replaced after six months, or sooner if comparison with quality 
control check samples indicates a problem. If reanalysis of a method blank still 
indicates surrogates out of criteria, a new surrogate solution must be used. 

5.6 Base/Neutral and Acid (SVOA) Lab Control Sample / Matrix Spike Spiking Solution -
Prepare a spiking solution in methanol that contains the following mixes listed in 
Figure 2 at a concentration of 50 ug/ml for the base/neutral compounds and 100 
ug/ml for the acid compounds. Store the spiking solution at -10°C to -20°C in Teflon
sealed containers. These solutions must be replaced after six months, or sooner if 
comparison with quality control check samples indicates a problem. 

5.7 Base/Neutral (SIM) Matrix Spike! Lab Control Sample Spike Solution for SIM
SVOA. Prepare a spiking solution in methanol that contains the compounds listed 
in Figure 2 at a concentration of 2 ug/mL for base/neutral. Take out 1.0 mL of 
Base/Neutral and Acid Matrix Spike/Lab Control Spiking Solution for SVOA and 
dilute it to 25.0 mL in methanol. Store the solution Spiking at -10°C to -20°C in 
Teflon-sealed containers. These solutions must be replaced after six months, or 
sooner if comparison with quality control check samples indicates a problem. 

5.8 Base/Neutral and Acid (SVOA) Appendix IX Lab Control Sample / Matrix Spike 
Spiking Solution - Prepare a spiking solution in methanol that contains the 
compounds listed in Figure 3 at concentrations of 100 ug/ml. Store the spiking 
solution at -10°C to -20°C in Teflon-sealed containers. These solutions must be 
replaced after six months, or sooner if comparison with quality control check samples 
indicates a problem. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Sediment/soil samples must be collected in a soil jar and must be maintained at 4°C 
(±2°C). 

Holding time for extraction of sediment/soil samples for Method 3540 is 14 days from date 
of sample collection, although the analyst should be aware that actual holding times 
employed may be project/program specific. 
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Store all extracts at 4°C (±2°C) in the dark in labeled Teflon-sealed containers. See SOP 
SD-902, "Sample Receipt and Internal Control," current revision, for storage areas and 
temperature maintenance procedures. 

7.0 PROCEDURES 

All solid samples need to be cleaned up to reduce matrix interferences, time permitting. 
The cleanup procedure employed is gel permeation chromatography (GPC). 

Sign chain-of-custody when removing and replacing samples in storage locations, and fill out 
the sample preparation/extraction log with the necessary information before starting the 
extraction. Prerinse all glassware three times with methylene chloride. 

7.1 Preparing the Soxhlet Extraction Apparatus 

7.1.1 Rinse the Soxhlet extractors and 500 mL flat-bottom boiling flasks three 
times with methylene chloride. Be sure that the solvent rinses through the 
large vapor tube and smaller siphon tubes of the Soxhlet. Inspect these for 
tiny cracks. Also rinse the 24/40 lower joint. 

7.1.2 Add - 250 mLs of methylene chloride to the 500 mL boiling flask. Add 
several boiling stones. Using stainless steel forceps and working in a hood, 
place a plug of the pre-baked glass wool at the bottom of the Soxhlet so that 
the siphon tube hole is covered. Insert the 24/40 joint of the Soxhlet 
extractor into the 500 mL boiling flask and secure with a metal clip. Cover 
the top of the Soxhlet extractor with a piece of aluminum foil until ready to 
begin loading the sample. Record the solvent lot number in the extraction 
logbook. 

7.2 Sample Handling 

7.2.1 Sediment/soil samples - Decant and discard any water layer on a sediment 
sample. Mix the sample thoroughly with the stainless steel spatula. If the 
sample container is full to the extent that stirring the sample is impractical, 
try to remove the "best representative" aliquot from the jar based on color, 
particle size, moisture, etc. Discard any foreign objects such as sticks, 
leaves, and rocks. 

7.2.2 Gummy, fibrous, or oily materials not amenable to mixing should be cut, 
shredded, or otherwise reduced in size to allow for maximum exposure of 
the sample surfaces to the extraction solvent. Materials such as glass, 
rubber, metal, etc. may not require mixing with powdered sodium sulfate to 
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disperse the sample. Plastic materials must be tested for degradation 
(melting) in methylene chloride prior to Soxhlet extraction. 

7.2.3 Refer to Katahdin SOP CA-108, current revision, "Basic Laboratory 
Technique" for more information on subsampling. 

7.3 The following steps should be performed rapidly to avoid loss of the more volatile 
extractables. Weigh out a 30.00 ± 0.05 g portion of sample into a labeled 400-mL 
beaker. Record sample weight to the nearest 0.05 g in appropriate extraction 
logbook. Add between 30 g and 60 g of anhydrous powdered sodium sulfate as 
required to produce a "free-flowing" mixture. The amount of sodium sulfate added will 
depend upon the moisture content of the sample (e.g., low moisture content will 
require less sodium sulfate). Mix well with a spatula. Keep the spatula in the sample 
beaker and cover the beaker with aluminum foil. 

7.4 A method blank must be prepared with each extraction batch, not to exceed 20 
client samples. To prepare method blank, weigh out one 30.00 ± 0.05 g portion of 
purified sand in a labeled 400 mL beaker. Add 60 g sodium sulfate and mix well. 
Although a "free-flowing" mixture can be achieved with less than 60 g sodium 
sulfate, the method blank must contain 60 g in order to evaluate the sodium sulfate 
as a potential source of contamination. 

7.5 A laboratory control sample (LCS) must be prepared with each extraction batch, not 
to exceed 20 client samples. To prepare LCS, weigh out one 30.00 ± 0.05 g portion 
of purified sand in a labeled 400 mL beaker. Add 30 g sodium sulfate and mix well. 
If combined SIM-SVOA analysis is requested, a separate LCS must be prepared for 
each analysis. If an MS/MSD pair is not extracted on a particular day, an 
LCS/LCSD pair may be required in order to meet client-specific or program-specific 
requirements. This information will be disseminated from the project manager or 
Department Manager. 

7.6 A matrix spike/matrix spike duplicate (MS/MSD) set must be prepared for every 20 
samples. To prepare MS/MSD, weigh out 30.00 ± 0.05 g portions of the sample 
designated for MS/MSD into each of two labeled 400 mL beakers. Record sample 
weights to nearest 0.05 g in appropriate extraction logbook. Add 30 - 60 g sodium 
sulfate to each to produce a free-flowing mixture, and mix well. If combined SIM
SVOA analysis is requested, a separate MS/MSD must be prepared for each 
analysis. 

7.7 Once all of the QC and field samples have been weighed and mixed with sodium 
sulfate, begin adding each to the assembled and appropriately labeled Soxhlet 
extractors using the stainless steel spatulas. Carefully scrape all of the mixtures 
from the beaker walls so that no more than 1 % remains behind in the beaker. Be 
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careful not to have any of the solid material fall into the extract flask through the 
large vapor tube. 

7.S To all samples, method blank, LCS/LCSD, and MS/MSD add 1.0 mL of the 
appropriate base/neutral and acid surrogate spiking solution listed below using the 
pre-rinsed 1.0 mL gas tight syringe. Record surrogate spike volume and 
identification code in extraction logbook. Thoroughly rinse syringe with solvent prior 
to using it for another spiking solution. 

7.S.1 If the request is for SVOA, use the SVOA surrogate solution (sect. 5.4) 

7.S.2 If the request is for SIM, use the SIM surrogate solution (sect. 5.5). 

7.S.3 If the request is for SIM-SVOA, use both the SIM and SVOA surrogate 
solutions. NOTE: Separate LCS/LCSD and/or MS/MSD are needed for each 
analysis and should be spiked with the appropriate surrogate. 

7.9 To the LCS/LCSD and the MS/MSD add 1.0 mL of the appropriate base/neutral and 
acid (SVOA) matrix spike/LCS spiking solution listed below using a 1.0 mL gas tight 
syringe. Record matrix spike/LCS spiking solution volume and identification code in 
extraction logbook. Thoroughly rinse syringe with solvent when spiking is 
completed. 

7.9.1 If the request is for SVOA, add 1 mL of the SVOA spiking solution (sect. 
5.6). 

7.9.2 If the request is for SIM, add 1 mL of the SIM Spiking solution (sect. 5.7). 

7.9.3 If the request is for SVOA/SIM, add 1 mL of the SVOA spiking solution and 
1 mL of the SIM Spiking solution to appropriate LCS/LCSD and/or MS/MSD. 
(sect's 5.6 and 5.7). 

7.9.4 If the request is for SVOA Appendix IX, add 1 mL of the SVOA Appendix IX 
spiking solution and 1 mL of the SVOA spiking solution (sect's 5.6 and 5.S). 

7.10 Place each of the Soxhlet extractors in a heating mantle and lower the Allihn cooling 
water condensers into the 45/50 joints of the extractors. Save the pieces of 
aluminum foil for covering the Soxhlets when the extraction is complete. Switch on 
the individual heating mantles and be sure that the Rheostat of the variable 
transformer is set to 55-60% of the output voltage. Once the methylene chloride 
begins to boil and the Soxhlet begins to cycle (solvent will immerse the sample and 
collect in the Soxhlet until the level reaches that of the small siphon tube and then 
begin to spill over into the extract flask), re-check the apparatus' for leaks. Allow 
the samples to extract for 1S-24 hours. Be sure the chiller/recirculator temperature 
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is set low enough to provide enough cooling capacity for the number of extractions 
in the batch. 

7.11 When the extraction is complete, allow the extracts to cool before dismantling. Tilt 
each extractor slightly to cause any remaining solvent in the sample chamber to 
drain through the siphon tube into the extract flask. This will help to cool the extract 
flask and make the apparatus easier to dismantle. Remove the Allihn condenser 
and replace the aluminum foil on top of the extractor. Move the extractors to a hood 
and detach the extractor from the extract flask. Try to drain as much solvent as 
possible from the extractor into the flask. This is done by rinsing a glass tube in 
methylene chloride and pressing on the sample slightly so that as solvent as 
possible is drained into the extract flask. Cover the flask with aluminum foil and 
store in the interim extract storage refrigerator unless the extracts are to be 
concentrated the same day. 

7.12 Immediately remove the extracted soil/sodium sulfate mixtures from the extractors 
using a square edge spatula, and dispose of in an appropriate solid waste 
container. It is important to do this soon after the extractors are dismantled, as the 
sample mixture will tend to "freeze" into a solid mass in the Soxhlet as the solvent 
dries. 

CONCENTRATION OF EXTRACTS 

7.13 Rinse the K-D glassware (flask, concentration tube, and Snyder column, including 
the ground glass joints on the flask and columns) three times with methylene 
chloride before assembling. Add two boiling chips to the K-D. Insert 18.5 cm filter 
papers into short stem powder funnels and add - 2 inches of sodium sulfate 
crystals. Rinse the sodium sulfate in the assembled funnels with -20-30 mLs of 
methylene chloride. Place the assembled K-D's under the funnels. Record the filter 
paper and sodium sulfate lot numbers in the extraction logbook. 

7.14 Transfer the extracts to the K-D concentrator setups through the sodium sulfate in 
the funnels. This is the drying step, which is required to remove residual water from 
the extracts. Any large water layers must be removed by other means, prior to 
pouring through the sodium sulfate. After pouring all of the extract volume through 
the sodium sulfate, rinse the extract flask three times with - 2 - 3 mLs of methylene 
chloride. Add the rinsings through the sodium sulfate to complete a quantitative 
transfer. Rinse the sodium sulfate with - 15 mLs of methylene chloride and allow 
draining. 

7.15 All samples should go through GPC cleanup except if time does not permit. Refer 
to the current revision of Katahdin SOP CA-513, Extract Cleanup Using Gel 
Permeation Chromatography, for appropriate concentrating procedures. 
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7.16 If samples are not to be GPC'd, when time does not permit, follow Steps 7.17 
through 7.22 to concentrate extracts to final volume of 1 mL. 

7.17 Transfer the labels from the extract flasks to the K-Ds. Remove the funnel and 
attach a 3-ball macro Snyder column. Pre-wet the Snyder column with 1 mL of 
methylene chloride. 

7.18 Place the K-D in a hot water bath (75-85°C). Gently swirl K-D in the water until 
boiling begins. At the proper distillation rate, the Snyder balls should chatter but the 
chambers should not flood with condensed solvent. The K-D should be kept in a 
vertical orientation while on the bath. When the apparent volume in the 
concentrator tube reaches:::::: 4-6 mL, remove the K-D from the water bath. Do not 
allow the evaporator to go dry. If the sample extract does go dry, re
extraction must occur immediately. Allow the K-D to cool for 10 minutes. Rinse 
the Snyder column lower joint with :::::: 1 mL of methylene chloride. Remove the 
Snyder column. Wipe off any water from the neck above the lower joint of the flask. 
Separate the K-D flask from the concentrator tube, rinsing the ground glass joint 
with:::::: 1 mL methylene chloride. 

7.19 Reduce the extract in the concentrator tube to approximately 1 mL using the 
nitrogen blow-down apparatus. The bath temperature must be no higher than the 
boiling point of the solvent (39°C for methylene chloride). Turn the gas to 3 psi. Be 
careful not to splash the extract out of the tube. During concentration on the N
evap, the internal wall of the concentrator tube and the N-evap sparging pipet must 
be rinsed down at least once or twice with ::::::1 mL of methylene chloride. The solvent 
level in the concentrator tube must be positioned below the level of the water bath 
as much as possible to prevent water from condensing into the sample extract. As 
the extract volume is reduced, lower the N2 sparging pipet closer to the surface of 
the extract to expedite the concentration. Record the temperature of the water in 
the nitrogen evaporation water bath in the extraction logbook, also note any 
problems or extract losses, if they occur. 

7.20 When the apparent volume reaches slightly less than 1 mL, remove the 
concentrator tube and allow it to cool. 

7.21 Complete the quantitative transfer of the extract to a 1.8 mL vial by using methylene 
chloride. Adjust the volume of the methylene chloride extract to 1.0 mL using the 
1.8 mL reference vial for volume comparison. 

7.22 Label the vial with lab sample number, extraction date, matrix and analysis. Store 
extract vials at a temperature of 4 ± 2 °C until ready for analysis. Indicate in the 
extractions logbook the box number and "tray location" of the individual extract vials. 
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8 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

A method blank must be extracted for each and every item listed below: 

Each sample matrix (soil, water) 
Each day of extraction (24 hours midnight - midnight) 
Each extraction method or level 
Every 20 samples extracted in a 24-hour period 

A laboratory control sample (LCS) is required for each and every item listed below: 

Each sample matrix 
Each extraction method or level 
Every extraction batch of twenty or fewer samples 

Refer to the current revision of the applicable Katahdin SOP for analysis of extractable 
semivolatile organics for quality control acceptance criteria. 

Each extractions analyst must demonstrate proficiency in performing the extractions that 
prepare samples for analysis. Demonstration consists of preparation (extraction), by the 
analyst, of at least four aliquots which are then analyzed according to the analytical method in 
question. These QC samples must meet all quality control acceptance limits. Demonstration 
must be documented by use of a form which summarizes the results of the analysis of these 
aliquots, calculated percent recoveries, and standard deviation. Demonstration of proficiency 
must be done one time per analyst initially and then annually thereafter. Refer to SOPs QA-
805 and QA-807, current revision. 

If, upon analysis of the extracted samples, it is discovered that quality control acceptance 
criteria have not been met, all associated samples must be evaluated against all the QC. In 
some cases data may be reported, perhaps with narration, while in other cases, other 
corrective action may be taken. The corrective actions may include re-extraction of the 
samples associated with the quality control sample that did not meet acceptance criteria, or 
may include making new reagents and standards if the standardization is suspect. These 
decisions are based on holding time considerations, client and project specific Data Quality 
Objectives and on review of chromatograms. The supervisor, Operations Manager, and/or 
Quality Assurance Officer may be consulted to evaluate data. Some samples may not be 
able to be reanalyzed within hold time. In these cases "qualified" data with narration may be 
advisable after consultation with the client. 
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Much of the work performed at the lab is analyzed in accordance with specific QC 
requirements spelled out in a project specific Quality Assurance Project Plan (QAPP) or in a 
program specific Quality Systems Manual (QSM). The reporting limits, acceptance criteria 
and/or corrective actions may be different than those specified in this SOP. In these cases 
the appropriate information will be communicated to the Department Manager and/or senior 
chemists before initiation of the analyses so that specific product codes can be produced for 
the project. In addition, the work order notes for each project will describe the specific QAPP 
or QSM to be followed. 

9.0 METHOD PERFORMANCE 

The method detection limit (MDL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Organic 
Department Manager and with the QAO. Refer to the current revision of Katahdin SOP 
QA-806, Method Detection Limit, Instrument Detection Limit and Reporting Limit Studies 
and Verifications, for procedures on determining the MDL. 

Refer to the applicable analytical SOP for other method performance parameters and 
requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste-Physical/Chemical Methods, Method 3540C, SW-
846, Third Edition, Updates I, II, IIA, liB, and III Revised December 1996, US EPA. 

Department of Defense Quality Systems Manual for Environmental Laboratories (DOD 
QSM), Version 4.1, 04/22/09. 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, 
June 2003. 
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TABLE 1 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-526-06 METHOD 3540, current revision 
Apparatus/Materials 1. short stem funnels 2. drying columns 

Reagents 

Sample preservation/ 
handling 

Procedures 1. Use 30 grams of sample and 30 grams 1. Use 10 grams of sample and 10 
of sodium sulfate grams of sodium sulfate. 

2. Place a plug of glass wool in soxhlet 2. Place sample between 2 plugs of 
then add sample glass wool 

3. Use 250 mL of methylene chloride for 3. Use 300 mL of methylene chloride for 
extraction extraction 

4. Extract the sample for 18 - 24 hours 4. Extract the sample for 16 - 24 hours at 
5. Extract dried using Na2S04 in short 4 - 6 cycles/hour 

stem funnels 5. Extract dried using Na2S04 in drying 
6. Rinse the extract flask three times with columns 

- 2 - 3 mLs of methylene chloride then 6. Wash the extractor flask and sodium 
rinse the sodium sulfate with - 15 mLs sulfate column with 100 to 125 mL of 
of methylene chloride to complete a extraction solvent to complete the 
quantitative transfer quantitative transfer 

7. no apparatus height specification for 7. partially immerse concentrator tube in 
concentration on water bath water and lower apparatus to 

8. Water bath at 75-85 deg C complete concentration in 10-20min 
9. Sample removed from water bath 8. Water bath at 15-20 deg C above 

when volume reaches -6 mL solvent boiling point 
9. Sample removed from water bath 

when volume reaches 1-2 mL 

QC - Spikes 1. Acid surrogate and spike components 1. Acid surrogate and spike components 
at 100 ug/mL; base/neutral surrogate at 200 ug/mL; base/neutral surrogate 
and spike components at 50 ug/mL and spike components at 100 ug/mL 

QC - LCS 1. Acid surrogate and spike components 1. Acid surrogate and spike components 
at 100 ug/mL; base/neutral surrogate at 200 ug/mL; base/neutral surrogate 
and spike components at 50 ug/mL and spike components at 100 ug/mL 

QC - Accuracy/Precision 

QC-MDL 
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FIGURE 1 
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FIGURE 2 

LCS/MATRIX SPIKE COMPONENT LIST 

BASE/NEUTRALS 
1-Methylnaphthalene Bis (2-chloroethoxy) methane 
1,1-Biphenyl Bis (2-chloroethyl) ether 
1,2,4-Trichlorobenzene Bis (2-Chloroisopropyl) ether) 
1,2-Dichlorobenzene Bis (2-ethylhexyl) adipate 
1,3-Dichlorobenzene Bis (2-ethylhexyl) phthalate 
1,4-Dichlorobenzene Butylbenzyl phthalate 
1 ,4-Dioxane Caprolactam 
2,4-Dinitrotoluene Carbazole 
2,6-Dinitrotoluene Chrysene 
2-Chloronaphthalene Dibenz (a, h) anthracene 
2-Methylnaphthalene Dibenzofuran 
2-Nitroaniline Diethyl adipate 
3,3'-Dichlorobenzidine Diethyl phthalate 
3-Nitroaniline Dimethyl phthalate 
4-Bromophenylphenyl ether Di-n-butylphthalate 
4-Chloroaniline Di-n-octyl phthalate 
4-Chlorophenylphenyl ether Fluoranthene 
4-Nitroaniline Fluorene 
Acenaphthene Hexachlorobenzene 
Acenaphthylene Hexachlorobutadiene 
Acetophenone Hexachlorocyclopentadiene 
Aniline Hexachloroethane 
Anthracene Indeno (1 ,2,3-cd) pyrene 
Atrazine Isophorone 
Azobenzene Naphthalene 
Benzaldehyde Nitrobenzene 
Benzidine N-Nitrosodimethylamine 
Benzo (a) Anthracene N-Nitroso-di-n-propylamine 
Benzo (a) pyrene N-Nitrosodiphenylamine 
Benzo (b) fiuoranthene Phenanthrene 
Benzo (ghi) perylene p-toluidine 
Benzo (k) f1uoranthene Pyrene 
Benzyl alcohol Pyridine 

ACIDS 
2, 3,4, 6-Tetrachlorophenol 2-Chlorophenol Benzoic acid 
2,4,5-Trichlorophenol 2-Methylphenol Ethyl methanesulfonate 
2,4,6-Trichlorophenol 2-Nitrophenol Methyl methanesulfonate 
2,4-Dichlorophenol 4,6-Dinitro-2-methylphenol Pentachlorophenol 
2,4-Dimethylphenol 4-Chloro-3-methylphenol Phenol 
2,4-Dinitrophenol 4-Methylphenol 
2,6-Dichlorophenol 4-Nitrophenol 
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FIGURE 3 

APPENDIX IX LCSIMATRIX SPIKE COMPONENT LIST 

1,2,4,5-Tetrachlorobenzene Hexachlor~opene 

1,3,5-Trinitrobenzene Isodrin 
1 A-Naphthoquinone Isosafrole 
1-Chloronaphthalene Kepone 
1-Naphthylamine m-Dinitrobenzene 
2A-D Methapyrilene 
2-Acetyl aminofluorene Methyl parathion 
2-Naphthylamine n-Nitrosodiethylamine 
2-Picoline n-Nitrosodi-n-butylamine 
3,3-Dimethylbenzidine n-Nitrosomethylethylamine 
3-Methylcholanthrene n-Nitrosomorpholine 
4-Aminobiphenyl n-Nitrosopyrrolidine 
4-Nitroquinoline-1-oxide n-Nitrotrosopiperidine 
5-N itro-o-tol uid i ne O,O,O-Triethyl phosphorothioate 
7,12-Dimethylbenz(a)anthracene o-Toluidine 
a,a-Dimethylphenethylamine Parathion 
Acetophenone p-Dimethylaminoazobenzene 
Aramite Pentachlorobenzene 
Chlorobenzilate Pentachloronitriobenzene 
Diallate Phenacetin 
Dibenz(a,j)acridine Phorate 
Dimethoate p-Phenylenediamine 
Dinoseb Pronamide 
Diphenylamine Safrole 
Disulfoton Silvex (2,4,5-TP) 
Famphur Sulfotep 
Hexachlorophene Thionazin 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedure utilized by Katahdin Analytical 
Services, Inc. personnel to solubilize metals in aqueous samples, wastes that contain 
suspended solids, and mobility-procedure extracts prior to analysis by inductively coupled 
plasma atomic emission spectroscopy (ICP) and inductively coupled plasma mass 
spectrometry (ICP-MS). This SOP applies to samples prepared by EPA Method 3010, with 
the method modifications mentioned in Table 2. 

1.1 Definitions - none. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts 
experienced in the acid digestion of aqueous samples by EPA Method 3010. Each 
analyst must demonstrate and document their ability to generate acceptable results 
with this method. Refer to Katahdin SOP QA-805, current revision, "Personnel 
Training & Documentation of Capability". 

It is the responsibility of all Katahdin technical personnel involved in the acid 
digestion of aqueous samples using EPA Method 3010 to read and understand this 
SOP, to adhere to the procedures outlined, and to properly document their work in 
the appropriate lab notebook. Any deviations from the method or irregularities with 
the samples should also be recorded in the lab notebook and reported to the 
Supervisor or designated qualified data reviewer responsible for these data. 

It is the responsibility of the Supervisor to ensure that technical personnel perform 
acid digestions in accordance with this SOP and to confirm that their work is 
properly documented through periodic review of the associated logbooks. 

1.3 Safety 

The acids used in this procedure are highly corrosive and reactive, and spiking 
standards contain toxic metals. The toxicity and reactivity of client samples are 
usually unknown, so samples should always be assumed to present a contact 
hazard. To reduce or eliminate exposure to potentially harmful chemicals, lab coats, 
gloves, and safety glasses or goggles must be worn whenever handling samples or 
reagents. Additional safety apparel, including face shields, rubber aprons, dust 
masks, and rubber shoe protectors, is available in the metals prep lab and should 
be worn whenever circumstances warrant. 

Acids should be added to samples slowly and carefully while watching for reactions. 
This should be done under a hood, in case harmful fumes are evolved. 
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Hood sashes should be lowered as far as possible whenever beakers are being 
heated in the hood. Use caution when handling hot beakers. 

Each qualified analyst or technician must be familiar with Katahdin Analytical Health 
and Safety Manual including the Katahdin Chemical Hygiene Plan and must follow 
appropriate procedures. These include the use of appropriate personal protective 
equipment (PPE) such as safety glasses, gloves and lab coats when working with 
chemicals or near an instrument and not taking food or drink into the laboratory. Each 
analyst should know the location of a respirator and all safety equipment. Each 
analyst shall receive a safety orientation from their supervisor, or designee, 
appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Management Program for further details on pollution 
prevention techniques. 

Excess spiking solutions must be emptied into the corrosive waste carboy located in 
the metals prep lab for subsequent appropriate disposal in accordance with the 
Chemical Hygiene Plan and Safety Manual. 

Sample digestates should be stored for a minimum of 60 days after digestion to 
allow for analysis, and reanalysis if necessary. Digestates older than 60 days may 
be emptied into the corrosive waste carboy in the metals prep lab for subsequent 
appropriate disposal in accordance with the Chemical Hygiene Plan and Safety 
Manual. 

Any other wastes generated during the preparation of samples must be disposed of 
in accordance with the Katahdin Chemical Hygiene Plan and Safety Manual and 
SOP SD-903, "Sample Disposal," current revision. 

2.0 SUMMARY OF METHOD 

The aqueous sample is refluxed with nitric acid in a covered digestion vessel. Additional 
nitric acid is added until the color of the digestate has stabilized. After the digestate has 
been evaporated to a low volume, it is refluxed with hydrochloric acid and diluted to the 
appropriate final volume with reagent water. 

Samples may be concentrated (i.e. final digestate volume less than initial sample volume) 
during digestion if lower detection limits are required. Volumes of reagents and spiking 
standards must be added in proportion to the final volume of the digestate. Because 
concentration of samples during digestion increases the concentrations of dissolved solids 
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and may exacerbate analytical interferences, concentration factors greater than 5 are not 
recommended. 

3.0 INTERFERENCES 

Interferences are discussed in the applicable analytical SOPs. 

4.0 APPARATUS AND MATERIALS 

4.1. 250 mL and 400 mL pre-cleaned Griffin beakers (cleaned according to the current 
revision of SOP CA-100, "Labware Cleaning") for digestion using a hot plate. If 
digestion will be performed using a block digester, 70ml graduated, polyethylene 
block digester tubes (with attached snap caps) will be used instead of glass 
beakers. 

4.2 Ribbed watch glasses. If digestion is performed using a hot plate, 75 mm diameter 
and 100 mm diameter glass watch glasses (pre-cleaned as above) are used. If 
digestion is performed using a block digester, 40mm diameter disposable 
polyethylene watch glasses are used. 

4.3 Adjustable volume automatic pipets covering the range from 10 uL to 1000 uL and 
disposable pipet tips; calibrated Finn pipets or Eppendorf pipets are acceptable. 

4.4 Disposable graduated polystyrene specimen containers with pouring lips, 200 mL 
capacity. 

4.5 Hot plate, block digester, or other heating source - adjustable and capable of 
maintaining a temperature of 90-950 C. Hot plates must be numbered for easy 
identification. 

4.6 Device for measuring hot plate temperature. This may consist of a heat-resistant 
100ml beaker containing reagent water in which a thermometer is immersed. When 
using a block digester, a digestion tube containing reagent water in which a 
thermometer is immersed may be used. The temperature of one hot plate is 
measured each day, on a rotating basis. The hot plate identification number and 
the measured temperature are recorded on the sample preparation logbook sheet. 

4.7 Plastic funnels, pre-cleaned as in Section 4.1. 

4.8 Filter funnel holders, capable of suspending plastic funnels above disposable 
specimen containers. 

4.9 Polyethylene wash bottles for dispensing reagent water and 5% HN03. 
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4.10 Filter paper, Whatman No. 41 or equivalent. Filters are acid-washed immediately 
prior to use as follows. Place a pre-cleaned funnel in the funnel holder and put a 
disposable plastic specimen container under the funnel to collect the rinsates. Place 
a folded filter in the funnel and rinse three times with approximate 10 mL volumes of 
5% HN03, making sure the entire surface of the filter is wetted each time and 
allowing each rinse to drain completely before continuing. Then rinse three times 
with approximate 25 mL volumes of reagent water. Discard the rinsates into the 
appropriate waste container. The acid-washed filter is now ready for use. 

4.11 Polyethylene sample containers with screw caps or graduated polyethylene sample 
containers with attached snap lids, 125 mL capacity. These are not necessary 
when using the block digester since the final digestates are stored in the digestion 
tubes. 

4.12 Repipetters (adjustable repeating pipetters with reservoirs) for dispensing 
concentrated nitric acid and 1: 1 HC!. 

5.0 REAGENTS 

5.1 Concentrated nitric acid, HN03 - trace metals grade. 

5.2 Concentrated hydrochloric acid, HCI - trace metals grade. 

5.3 Reagent water - water that meets the performance specifications of ASTM Type II 
water (ASTM 01193). 

5.4 Hydrochloric acid, 1 :1. Add a volume of concentrated hydrochloric acid to an 
equivalent volume of reagent water and swirl gently to mix. 

5.5 Nitric acid, 5% v/v. Add 25 mL concentrated HN03 to 475 mL reagent water in a 
500 mL wash bottle. Cap, point the dispensing tip into a sink, and shake gently to 
mix. 

5.6 Multi-element spiking solutions (as listed in Figure 3). 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Samples to be analyzed for dissolved metals should be filtered through a 0.45 um 
membrane filter and preserved as soon as possible after collection. Samples to be 
analyzed for total metals should be preserved, unfiltered, as soon as possible after 
collection. Aqueous samples are preserved by acidification with nitric acid to a pH of <2. 
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7.0 PROCEDURES 

7.1 Prior to performing the digestion, make a list of the samples that are to be digested. 
Enter digestion information (Katahdin Sample Numbers, QC Batch 10, preparation 
date, analyst initials, etc.) into the ACCESS computer spreadsheet. Print out a copy 
of the spreadsheet. With a permamament marker, make sample labels and attach 
to the polyethylene sample containers that will contain the digestates. 

7.2 If using glass beakers as the digestion vessels, submerge previously cleaned 
beakers three times into a 10% nitric acid bath, then rinse three times with reagent 
water. The polyethylene digestion tubes used in conjunction with the block digester 
do not require acid rinsing or precleaning. Label the digestion vessels with sample 
numbers. 

7.3 If digestion is performed using a block digester, the sample aliquot may be 
measured in the digestion vessel using the graduations on the digestion tubes. 
Measure 50 ml of well-mixed sample into a 70 ml block digestion tube. A larger 
sample aliquot may be used (up to 250 mL) if concentration of the sample during 
digestion is desired. Sample volumes larger than 50 mL may be digested in 250 mL 
beakers. Measure aliquot of well-mixed sample into a graduated specimen cup and 
transfer into a properly cleaned 250 mL beaker. Sample volumes of more than 
50ml may not be digested using the 70ml block digester tubes. The volumes of 
reagents and spiking solutions used must be adjusted in proportion to the final 
digestate volume. The reagent and spiking solution volumes listed below are based 
on a final volume of 50 mL. 

7.4 Add spike solutions to matrix spike samples and laboratory control samples (refer to 
Figure 3 for spiking instructions). 

7.5 Use a repipetter to add 1.5 mL of concentrated HN03 (per 50 mL final volume) to 
the sample. Cover with a ribbed watch glass and place on heatsource. Heat 
cautiously, without boiling the sample, and evaporate to a low volume (10 - 15 mL). 

NOTE: Do not allow any portion of the bottom of the digestion vessel to go dry 
during any part of the digestion. If a sample is allowed to go to dryness, low 
recoveries may result. Should this occur, discard the digestate and re-prepare the 
sample. 

7.6 Cool the sample and add another 1.5 mL aliquot (per 50 mL final volume) of 
concentrated HN03. Cover and resume heating, increasing the temperature until a 
gentle reflux action occurs. 

7.7 Continue heating, adding additional acid as necessary, until the digestate is light in 
color or does not change in appearance with continued refluxing. 
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7.8 Evaporate digestate to a low volume (10 - 15 mL). 

7.9 Cool the sample and use a repipetter to add 5 mL (per 50 mL final volume) of 1:1 
Hel. Cover the sample and resume heating, refluxing for an additional 15 minutes 
to dissolve any precipitate or residue resulting from evaporation. 

7.10 Allow the sample to cool. 

7.11 If the digestate contains visible particulate material, it must be filtered. Use a pre
cleaned funnel and acid-rinsed filter paper to filter the digestate into a clean 
graduated plastic specimen container or block digester digestion tube. Using a 
wash bottle, rinse the digestion vessel with reagent water and add the rinsates to 
the filter apparatus. After all of the liquid in the filter has drained into the specimen 
container or digestion tube, thoroughly rinse the filter three times with small (5-10 
mL) volumes of reagent water, allowing the liquid to drain completely after each 
rinse. 

If the digestion was performed using hot plates and the digestate does not contain 
particulate material, simply decant the digestate into a clean graduated specimen 
container (or graduated sample container with attached snap lid), rinse the beaker 
with reagent water, and add the rinsates to the container. 

If the digestion was performed using a block digester and the digestate contains no 
visible particulate material, the digestate may be brought to final volume and stored 
in the digestion tube without decanting or rinsing. 

7.12 Using the graduations on the specimen container, snap-lid container or digestion 
tube, dilute to the required final volume with reagent water. If a specimen container 
has been used, transfer the contents to the corresponding labeled polyethylene 
sample bottle, cap the bottle, and discard the empty specimen container. If a snap
lid container or digestion tube has been used, close and secure the snap-lid. 
Shake the container gently to mix. The digestate is now ready for analysis. 

7.13 Review the ACCESS computer spreadsheet for accuracy. If any information is 
incorrect, make the necessary changes to the computer spreadsheet and print out a 
corrected copy. Do not discard the original copy of the spreadsheet. Record (hand 
write) the sample bottle ID, reagent lot numbers, spiking information, initial and final 
volumes, hot plate ID and hot plate temperature in the appropriate spaces on the 
spreadsheet. Record any method deviations, irregularities with the samples, or 
other pertinent observations at the bottom of the page, and sign and date the 
spreadsheet. Bind all copies of the spreadsheet in the sample preparation log. An 
example sample preparation logbook page (ACCESS spreadsheet) is included as 
Figure 1. 
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7.14 Place each batch of digestates in a box labeled with the QC Batch ID, and put the 
box of digestates in the metals dig estates storage area. 

7.15 A condensation of the procedure described above is included in this SOP as Table 
3. A controlled copy of this table may be posted in the metals preparation laboratory 
for reference by the analyst. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

8.1 At least one preparation blank for waters (PBW) is processed concurrently with 
each digestion batch of 20 or fewer samples, and is used to assess contamination 
resulting from the digestion procedure. The PBW consists of an aliquot of reagent 
water that is digested using the same reagents as those used to digest associated 
samples. The initial and final volumes of the PBW must be identical to those of the 
associated samples (i.e., if the associated samples were concentrated during 
digestion, the PBW must also be concentrated). Refer to the appropriate analytical 
SOP for PBW acceptance criteria and corrective actions. 

8.2 At least one laboratory control sample for waters (LCSW) is processed concurrently 
with each digestion batch of 20 or fewer samples. The LCSW consists of an aliquot 
of reagent water that is spiked to contain all analytes of interest at known 
concentrations, and is digested using the same reagents as those used to digest 
associated samples. The initial and final volumes of the LCSW must be identical to 
those of the associated samples (i.e., if the associated samples were concentrated 
during digestion, the LCSW must also be concentrated). Directions for spiking the 
LCSW are contained in Figures 3 and 4. The measured analyte recoveries for the 
LCSW are used to assess digestion method performance. Refer to the appropriate 
analytical SOP for LCSW recovery acceptance criteria and corrective actions. 

8.3 Matrix spiked samples are processed concurrently with each digestion batch at a 
minimum frequency of one per digestion batch. A matrix spike sample consists of 
an aliquot of a sample that is spiked with known amounts of all analytes of interest. 
Matrix spike recoveries are used to assess the effects of sample matrix on digestion 
and analysis performance. Directions for spiking matrix spike samples are 
contained in Figures 3 and 4. Refer to the appropriate analytical SOP for matrix 
spike recovery acceptance criteria and corrective actions. 

8.4 Matrix spiked duplicate samples are processed concurrently with each digestion 
batch at a minimum frequency of one per digestion batch. Matrix spiked duplicate 
samples are used to assess the precision of the digestion and analysis methods. 
Refer to the appropriate analytical SOP for matrix spike duplicate precision 
acceptance criteria and corrective actions. 
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NOTE: Clients may choose specific samples for matrix spike and matrix spike 
duplicate analysis; otherwise, the choice is left to the person performing the 
digestion. The sample volumes available may restrict the choice of samples used 
for matrix spike and duplicate digestion. Field blank samples should not be chosen 
for matrix spike and matrix spike duplicate analysis. 

8.5 The quality control measures and frequencies described above are minimum 
requirements. They are summarized for reference in Table 1. Individual clients and 
analytical programs may impose additional QC requirements. 

9.0 METHOD PERFORMANCE 

Refer to the applicable analytical SOPs for method performance information. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

"Test Methods for the Evaluation of Solid Waste," United States Environmental Protection 
Agency, SW-846, Third Edition, Final Update III, 12/96, Method 3010A. 
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TABLE 1 

QC REQUIREMENTS 

Analytical QC Check Minimum Acceptance Criteria Corrective Action 
Method Frequency 

3010 Preparation One per prep Refer to analytical Refer to analytical 
Blank for batch of 20 or method method 
Waters (PBW) fewer samples 

Laboratory One per prep Refer to analytical Refer to analytical 
Control Sample batch of 20 or method method 
for Waters fewer samples 
(LCSW) 

Matrix Spike One per prep Refer to analytical Refer to analytical 
Sample batch method method 

Matrix Spike One per prep Refer to analytical Refer to analytical 
Duplicate batch method method 
Sample 

Demonstration One time Must pass all Repeat analysis until 
of analyst demonstration applicable QC for able to perform passing 
proficiency; by each method QC; document 
accuracy and analyst successful performance 
precision performing the in personal training file 

method 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-604-04 EPA METHOD 3010, current 
revision 

Apparatus/Materials 1) Disposable plastic specimen cup 1) Graduated cylinder used to 
used to measure sample volume. measure sample volume. 

2) Digestion performed in 250 mL, 2) Digestion performed in 150 mL 
400 mL Griffin beaker, or 70ml Griffin beaker. 
digestion tube to facilitate 
evaporation. 

3) Ribbed watch glass used 3) Ribbed and non-ribbed watch 
throughout digestion to reduce glasses alternated in digestion. 
contamination. 

Procedures 1) Digestate may be analyzed for 1) Digestate may not be analyzed 
antimony and silver. for antimony and silver. 

2) Sample aliquots larger or smaller 2) Requires sample aliquot of 100 
than 100 mL may be used. mL. 

3) Sample evaporated to 10 - 15 3) Sample evaporated to 5 mL. 
mL. 
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TABLE 3 

PROCEDURE CONDENSATION: EPA METHOD 3010 

1. If performing digestion on a hot plate, rinse glass beakers and ribbed watch glasses 3 
times in acid bath. Then rinse beakers and watch glasses 3 times with reagent water. 
If performing digestion with block digester, polyethylene digestion tubes do not require 
precleaning. 

2. Label digestion vessels with sample numbers. 
3. Mix sample well, measure 50 mL (or smaller or larger aliquot) into a polyethylene 

digestion tube. If using glass beakers, measure aliquot into graduated specimen 
container, and transfer to appropriate digestion vessel. 

4. Add spike solutions to matrix spike samples and LCSW (refer to Figure 3 of this SOP). 
5. Add 1.5 mL (per 50 mL final volume) concentrated HN03 to sample. 
6. Cover with a ribbed watch glass. 
7. Place on heating device (hotplate or block digester) and evaporate to 10 - 15 mL. 
8. Cool sample and add another 1.5 mL (per 50 mL final volume) concentrated HN03. 
9. Resume heating until gentle reflux action occurs. 
10. Continue heating, adding additional HN03 as necessary until digestion is complete. 
11. Evaporate to 10 - 15 mL. 
12. Cool sample and add 5 mL (per 50 mL final volume) 1:1 HCI. Resume heating and 

reflux gently for 15 minutes. 
13. Cool sample and filter (if necessary) or decant into a graduated polyetheyne digestion 

tube. Rinse beaker with reagent water and filter or decant rinsate into specimen 
container. 

14. Dilute to appropriate final volume with reagent water. 
15. Cap sample container and shake gently to mix. 
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FIGURE 1 

EXAMPLE PAGE FROM METALS SAMPLE PREPARATION LOGBOOK 

Kntnhdin Analvticnl Services~ Inc. Metllls PrcQnrntion Bcnchsheet 

Rengent lnformution: 
JT Bn"" HCL, ( d 'fOLI 10 %Jp' JTBu"" HNQJ, C ZOO 21- Ashland H202: Method: 3010 

Stnndnrds/Spilting Information: 
IO.OS""L 

REVIEWED 
I.V.CLPP..sPK·l QDNolj,f'\S l:>&1. ,o/I,A rJl(J-
CLPP-SPK·INTI (IDNol), MW qqz'i 10.5 ,.,.\... Hot Plate No. : p.. {~"Io-Ll-"'\.. 
CLPP-SPK-INTI (1D/Vol), I"ILV q~"30 I~L- Temp.: qS ~ KATAHDIN ANALYTICAL 
(}.'::l~'lt..<. (!DNol), M'S I ?:>:l2 }~\..- METALS SECTION 

Spiking Witncssl.!u by: ,vI Pi 
Initial Ininnl Finnl Final Initial Initial Final Finnl 

Snmple ID Blitch ID WtIVol Units Vol Units MX Metlt Ann!. Date Color Clarity Color Clority Artifacts Bottle 
LC2WWF27ICWl WF271CWI ODS L C1.oS L AQ IC DJJ 0612712006 N/A NIA N/A NIA NIA N/A 

LCSWWF27ICWI WF271CWI L L AQ IC DJJ 0612712006 N/A NIA NIA NIA 
PBWWF271CWI WF271CIVI L L AQ IC DJJ 0612712006 N/A NIA N/A N/A 
WW3165-()0I WF271CIVI L AQ IC DJJ 0612712006 ---- ----
WW3165·002 WF271CWI AQ IC OJ] 0612712006 
WW3165·003 WF271CWI L AQ IC DJJ 0612712006 ----
WW3165-004 WF271CWI L AQ IC DJJ 0612712006 ----
WW3165.jJ05 WF27ICWI AQ IC OJ] 0612712006 ---- ----
WW3165·006 WF27ICWI AQ IC OJJ 0612712006 
WW3165·007 WF27ICWI AQ IC DJ] 0612712006 ---- ----
WW3165-00B WF271CWI AQ IC OJ] 06127/2006 ---- ----
WW3165·009 WF27ICWI L L AQ IC OJJ 0612712006 
WW3165~010 WF27ICWI L L AQ IC DJ] 06127/2006 ----
WW3165-0 II WF27ICWI L AQ IC DJJ 0612712006 ---- ----
WW3165~OI2 WF27ICWI L L AQ IC OJ] 0612712006 ----
WW3165-{)13 WF27ICWI L L AQ IC DJJ 0612712006 ----
WW3165·014 WF27ICWI L L AQ IC OJJ 0612712006 ---- ----
WW3165-{)15 WF27ICWI L L AQ IC DJJ 0612711006 
WW3165.jJ16 WF27ICWI L AQ IC DJJ 0612712006 ----
WW3165.jJ17 WF27ICWI L L AQ IC DJJ 06/27/2006 
WW3165.jJIB WF271CWI L L AQ IC DJJ 0612712006 ----
WW3165-019 WF27JCWI L AQ IC OJ] 0612712006 
WW3165-020 WF27ICWI L AQ IC DJJ 06/2712006 

Dlg,,~on p"roc""d hy, __ D_G_IJ ______ On, G [2 7/o~ Pnge: WF061 Revision: 00 
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FIGURE 2 

PREPARATION OF MATRIX SPIKES, LABORATORY CONTROL SAMPLES, AND SPIKING 
SOLUTIONS FOR DIGESTION OF AQUEOUS SAMPLES BY METHOD 3010 

Amount of 
Sample or Solution Component 

Source of Component 
Component Added 

Name Solution Name per 50 mL Final 
Volume (mL) 

CLPP-SPK-1 Inorganic Ventures 0.050 

CLPP-SPK-INT1 
Lab Prepared (see 

0.50 Laboratory Control below) 
Sample (LCSW) and 

CLPP-SPK-INT2 
Lab Prepared (see 

0.50 Matrix Spike below) 
1000 mg/L Uranium 

Inorganic Ventures 0.005 
Standard 

Amount of 
Sample or Solution Component 

Source of Component 
Component Added 

Name Solution Name per 100 mL Final 
Volume (mL) 

1000 mg/L Se High Purity Standards 5.0 
1000 mg/L As High Purity Standards 5.0 
1000 mg/L Pb High Purity Standards 5.0 
1000 mg/L Cd High Purity Standards 2.5 

CLPP-SPK-INT1 1000 mg/L Sb High Purity Standards 5.0 
10000 mg/L K High Purity Standards 10.0 

10000 mg/L Na High Purity Standards 7.5 
10000 mg/L Mg High Purity Standards 5.0 
10000 mg/L Ca High Purity Standards 2.5 

20071CS-1 Inorganic Ventures 10.0 

CLPP-SPK-INT2 1000 mg/L Sr High Purity Standards 5.0 
1000 mg/L Sn High Purity Standards 5.0 
10000 mg/L Si High Purity Standards 5.0 
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FIGURE 3 

ELEMENT CONCENTRATIONS IN MATRIX SPIKES, LABORATORY CONTROL SAMPLES, 
AND THEIR COMPONENT SPIKING SOLUTIONS FOR DIGESTION OF AQUEOUS SAMPLES 

BY METHOD 3010 

CONCENTRATION IN SOLUTION, mg/L 

Matrix CLPP- CLPP-
CLPP- CLPP-

2007 
1000 

Element 
Spike 

LCSW 
SPK-1 SPK-4 

SPK- SPK-
ICS-1 

mg/L 
INTi INT2 U 

Aluminum 2.000 2.000 2000 
Antimony 0.500 0.500 100 50 
Arsenic 0.500 0.500 4 50 
Barium 2.000 2.000 2000 

Beryllium 0.050 0.050 50 
Boron 0.500 0.500 50 50 500 

Cadmium 0.250 0.250 5 25 
Calcium 2.500 2.500 250 

Chromium 0.200 0.200 200 
Cobalt 0.500 0.500 500 
Copper 0.250 0.250 250 

Iron 1.000 1.000 1000 
Lead 0.500 0.500 2 50 

Magnesium 5.000 5.000 500 
Manganese 0.500 0.500 500 
Molybdenum 0.300 0.300 30 30 300 

Nickel 0.500 0.500 500 
Potassium 10.000 10.000 1000 
Selenium 0.500 0.500 5 50 

Silicon 5.230 5.230 523 230 
Silver 0.050 0.050 50 

Sodium 7.500 7.500 750 
Strontium 0.500 0.500 50 50 
Thallium 0.500 0.500 5 50 

Tin 0.500 0.500 50 50 
Titanium 1.000 1.000 100 100 1000 
Uranium 0.100 0.100 1000 

Vanadium 0.500 0.500 500 
Zinc 0.500 0.500 500 
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500 mg/L); solution ICSAB contains interferents at the same concentrations as well 
as analytes at low (20 mg/L or less) concentrations. 

ICV - Initial Calibration Verification - A standard made from a source independent 
from the calibration standards and with analyte concentrations different from those in 
the CCV; used to verify the accuracy of the instrument calibration. 

IDL - Instrument Detection Limit - The lowest concentration of an analyte that can be 
determined with 99% confidence. 

LOD - Limit of Detection - An estimate of the minimum amount of a substance that 
an analytical process can reliably detect. An LOD is analyte and matrix-specific and 
is used for 000 OSM acceptance criteria. 

LOO - Limit of Ouantitation.- The minimum concentration of a target analyte that 
produces a quantitative result within specified limits of precision and bias. 

LCS - Laboratory Control Sample - A standard or solid reference material that has 
been brought through the sample preparation process. 

LRS - Linear Range Standard - A high-concentration standard used to determine the 
upper reporting limit of the ICP calibration. 

PB - Preparation Blank - Reagent water that has been brought through the sample 
preparation process. 

POL - Practical Ouantitation Limit - The lowest concentration of an analyte that is 
routinely reported by the laboratory; nominally three to five times the IDL. 

Matrix Spike - An aliquot of a sample to which a known amount of analyte has been 
added before digestion. 

Serial Dilution - The dilution of a sample by a factor of five. When corrected by the 
dilution factor, the measured analyte concentrations of the diluted sample should 
agree with those of the original undiluted sample within specified limits. Serial 
dilution may reflect the influence of interferents. 

Hardness - The sum of the calcium and magnesium concentrations, both expressed 
as calcium carbonate, in mg/L. 

1 .2 Responsibilities 

This method is restricted to use by, or under the supervision of, analysts experienced 
in ICP analysis by EPA Method 6010. Each analyst must demonstrate and document 
their ability to generate acceptable results with this method. Refer to Katahdin SOP 
OA-805, current revision, "Personnel Training & Documentation of Capability". 
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It is the responsibility of all Katahdin technical personnel involved in ICP analysis by 
Method 6010 to read and understand this SOP, to adhere to the procedures 
outlined, and to properly document their data in the appropriate lab notebook. Any 
deviations from the test or irregularities with the samples should also be recorded in 
the lab notebook and reported to the group supervisor or designated qualified data 
reviewer responsible for this data. 

It is the responsibility of the Group Supervisor to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to all 
personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Plan and must follow appropriate procedures. These include the use of appropriate 
personal protective equipment (PPE) such as safety glasses, gloves and lab coats 
when working with chemicals or near an instrument and not taking food or drink into 
the laboratory. Each analyst should know the location of all safety equipment. Each 
analyst shall receive a safety orientation from their Department Manager, or designee, 
appropriate for the job functions they will perform. 

Samples, sample digestates, standards, and other reagents used in ICP analysis 
may contain high concentrations of acids and toxic metals. Safety glasses should be 
worn when changing or adjusting argon tanks. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention techniques 
to address their waste generation. Refer to the current revision of the Katahdin 
Hazardous Waste Management Program for further details on pollution prevention 
techniques. 

Wastes from ICP analysis should be disposed of in a manner appropriate to the 
hazards they present. Wastes generated during the preparation of samples must be 
disposed of in accordance with the Katahdin Analytical Environmental Health and 
Safety Manual I and SOP SD-903, "Sample Disposal," current revision. Expired 
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standards are lab packed, placed in the Katahdin hazardous waste storage area, 
and disposed of in accordance with this SOP. 

2.0 SUMMARY OF METHOD 

This method describes multielemental determinations by ICP-AES using simultaneous 
optical systems and radial and axial viewing of the plasma. The basis of the method is the 
measurement of atomic emission from sample atoms entrained in an argon plasma by 
optical spectroscopy. Samples are nebulized and the aerosol that is produced is 
transported to the plasma torch where thermal excitation of entrained atoms and ions 
occurs. Characteristic atomic-line and ionic-line emission spectra are produced by a radio
frequency inductively coupled plasma (ICP). The spectra are dispersed by a grating and 
the intensities of the emitted lines are monitored by a solid state charge injection device 
(CID) camera system. Photocurrents from the CID camera system are measured by a 
computer system. Element concentrations of unknown samples are quantitated by 
comparison of sample emission intensities to emission intensities of standards of known 
concentration. A background correction technique is used to compensate for variable 
background contribution to the determination of trace elements. Background is measured 
adjacent to the analyte lines on samples during analysis. The position selected for the 
background intensity measurement, on either or both sides of the analytical line, has been 
determined by the complexity of the spectrum adjacent to the analytical line. The position 
used must be relatively free of spectral interference and must reflect the same change in 
background intensity as occurs at the analyte wavelength. Physical interferences are 
corrected through the use of an internal standard (yttrium) that is automatically added to all 
samples and standards prior to nebulization. The possibility of additional interferences 
(noted in section 3) must be recognized and appropriate corrections applied. 

3.0 INTERFERENCES 

Several types of interference effects may contribute to inaccuracies in the determination of 
trace elements. They can be summarized as spectral interferences, physical interferences, 
and chemical interferences. 

Spectral interferences can be categorized as 1) overlap of a spectral line from another 
element; 2) unresolved overlap of molecular band spectra; 3) background contribution from 
continuous or recombination phenomena; and 4) background from stray light from the line 
emission of high concentration elements. The first of these effects is compensated by 
utilizing the computer correction of raw data, requiring the monitoring and measurement of 
the interfering element (interelement correction). The second effect is controlled by 
choosing analytical wavelengths that are free from overlapping molecular emission spectra. 
The third and fourth effects are usually compensated by a background correction adjacent 
to the analyte line. Uncorrected spectral interferences may be detected through 
examination of serial dilution and matrix spike data. 
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Physical interferences are generally considered to be effects associated with sample 
nebulization and transport processes. Such properties as changes in viscosity and surface 
tension can cause significant inaccuracies, especially in samples that may contain high 
dissolved solids and/or acid concentrations. Matrix matching of standards and samples 
and the use of a peristaltic pump may lessen these interferences. If these types of 
interferences are operative, they must be reduced by dilution of the sample and/or 
utilization of standard addition techniques. Another problem that can occur from high 
dissolved solids is salt buildup at the tip of the nebulizer. This affects aerosol flow rate 
causing instrumental drift. Regular cleaning of nebulizer tips and dilution of samples with 
high dissolved solids contents are used to control this problem. Physical interferences are 
also corrected by this laboratory through the use of an internal standard. Uncorrected 
physical interferences may be detected through examination of serial dilution and matrix 
spike data. Instrument drift caused by the salting up of nebulizer tips may also be detected 
by looking for oriented drift in calibration verification standards analyzed regularly 
throughout the run. 

Chemical interferences are characterized by molecular compound formation, ionization 
effects, and solute vaporization effects. Normally these effects are not pronounced with 
the ICP technique; however, if observed they can be minimized by careful selection of 
operating conditions (Le., incident power, observation position, etc.), by matrix matching, 
and by standard addition procedures. These types of interferences can be highly 
dependent on matrix type and the specific analyte element. Uncorrected chemical 
interferences may be detected through examination of serial dilution data. 

4.0 APPARATUS AND MATERIALS 

4.1 Computer-controlled inductively-coupled plasma atomic emission spectrometer 
(plasma viewed radially or axially) equipped for internal standardization, and capable 
of performing automatic background correction and interelement correction. For 
more information refer to the current revision of Katahdin SOP CA-632, "Operation 
and Maintenance of the Thermo ICAP 6500 ICP Spectrophotometer". 

4.2 Computer-controlled autosampler. 

4.3 Argon gas supply - high purity. 

4.4 Volumetric glassware of suitable precision and accuracy. 

4.5 Automatic pipets of suitable precision and accuracy. Calibrated Eppendorf 
Reference pipets and Finn digital pipets are appropriate. 

Refer to the appropriate instrument-specific SOP for additional required equipment. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-608-09 
Date Issued: 08/09 
Page 9 of 28 

TITLE: TRACE METALS ANALYSIS BY ICP-AES USING USEPA METHOD 6010 

5.0 REAGENTS 

5.1 Hydrochloric acid, concentrated (HCI) - spectroscopic grade. 

5.2 Nitric acid, concentrated (HN03) - spectroscopic grade. 

5.3 Reagent water, trace metals free. 

5.4 Calibration blank - reagent water containing HCI (5% v/v) and HN03 (5% v/v). 
Calibration blank solution is prepared in large volumes (up to 20 liters) and stored in 
a carboy. Calibration blank solution is used in establishing the analytical curve, and 
in all initial and continuing calibration blank determinations. This solution is also 
used to flush the system between standards and samples. Intermediate and working 
standards are prepared by diluting stock standards and intermediate standards with 
calibration blank solution so that all standards and blanks are acid matrix-matched to 
sample digestates. 

5.5 Single element and multielement stock standard solutions - purchased standards 
prepared from high purity salts or metals, and supplied by the vendors with 
certificates of purity and analysis. Refer to Tables 3 and 4 for a listing of stock 
standards required, and to Table 7 for element concentrations in stock standards. 

5.6 Intermediate standard solutions - laboratory-prepared multielement standards that 
are used in the subsequent preparation of working standards. Refer to Table 4 for a 
listing of intermediate standards required and for preparation instructions. Refer to 
Table 6 for element concentrations in intermediate standards. 

5.7 Working standard solutions - laboratory-prepared multielement standards that are 
used to calibrate the instrument and to perform all necessary QC checks. Refer to 
Table 3 for a listing of working standards and for preparation instructions. Refer to 
Table 5 for element concentrations in working standards. 

5.8 5 mg/L yttrium internal standard solution - add 0.5 mL 10000 mg/L yttrium stock 
standard to a 1000 mL volumetric flask half filled with calibration blank solution. 
Bring to volume with calibration blank solution. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Samples to be analyzed for trace metals by ICP should be collected and preserved as 
described in the following table. 
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Matrix Container Collection Preservation/ Holding 
1 Volume/ Treatment Time 

Weight 
Aqueous (total) P,G 250 mL HN03 to pH < 2 6 months 
Aqueous P,G 250 mL Filter, HN03 to pH < 2 6 months 
(dissolved) 
Solid P,G 10 g Cool,4°C 6 months 
P = polyethylene or , G = glass 

7.0 PROCEDURES 

7.1 Begin by following the startup and calibration instructions provided in the current 
revision of Katahdin SOP CA-632, "Operation and Maintenance of the Thermo leAP 
6500 ICP Spectrophotometer" 

7.2 Analysis must proceed in the sequence described in Table 8 to ensure that all 
necessary quality control samples are analyzed at the appropriate frequencies. A 
minimum of two replicate integrations is required for all standards and samples. 
Analysis always begins with the analysis of a calibration blank solution (SO) followed 
by analysis of a multielement calibration standard (S1 in Table 3) to calibrate the 
instrument. The system is flushed with calibration blank for two minutes between 
each sample and standard, and each sample and standard is aspirated for one 
minute prior to the beginning of emission measurements. 

7.3 Analysis continues with analysis of the initial calibration verification standard (ICV) 
and the initial calibration blank (ICB) to verify the accuracy of the calibration. Refer 
to Section 8 and Table 1 for additional information. 

7.4 A continuing calibration verification standard (CCV) and a continuing calibration 
blank (CCB) must be analyzed at the beginning of the run, after every ten samples, 
and at the end of the run to verify the continued accuracy of the calibration. Refer to 
Section 8 and Table 1 for additional information. 

7.5 Interference check standard solutions (ICSA and ICSAB) must be analyzed at the 
beginning, end, and at periodic intervals (4-6 hours, 30-40 analytical samples) 
throughout the sample run to verify the accuracy of the IEC factors. Refer to Section 
8 and Table 1 for additional information. 

7.6 A practical quantitation limit standard (POL) must be analyzed at the beginning of 
each run to determine the accuracy of the calibration at the reporting limit. Refer to 
Section 8 and Table 1 for additional information. 

7.7 All sample analytical results for a particular element that are bracketed (preceded or 
followed) by failing results in a OC sample (ICV, ICB, CCV, CCB, ICSA, or ICSAB) 
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for that element must not be reported. The sample must be reanalyzed for the 
element in question. 

7.8 All samples that exceed the linear dynamic range must be diluted and reanalyzed. 
This includes samples with interfering elements that exceed the calibration ranges, 
because accurate quantitation of interfering elements is necessary for reliable 
interelement correction. For example, if a sample has been submitted to the 
laboratory for lead analysis, and the measured aluminum concentration of that 
sample exceeds the calibration range for aluminum, it must be diluted sufficiently to 
bring aluminum within the linear dynamic range and the lead result must be reported 
from that dilution analysis. 

7.9 If dilutions of digested samples are performed, the measured element 
concentrations must be multiplied by the dilution factor prior to reporting. This is 
accomplished automatically by entering the dilution factor in the autosampler table 
prior to initiation of analysis. 

7.10 All analyses are performed using yttrium as an internal standard to compensate for 
enhancement or depression of the analytical signal due to matrix effects. Yttrium 
solution is pumped at a constant rate through one channel of the peristaltic pump. 
Samples and standards are pumped through a second channel of the pump. The 
tubing carrying the internal standard is connected to the tubing carrying samples and 
standards downstream from the pump, and mixing of the two streams is 
accomplished in a mixing coil downstream from the connection, prior to nebulization. 
For each sample or standard, the computer that controls the spectrometer divides 
the detected emission signal for each element by the detected yttrium emission 
signal prior to quantitation, thus normalizing all emission signals to that of yttrium. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

USEPA Method 6010 requires the laboratory to perform specific quality control checks to 
assess laboratory performance and data quality. Minimum frequencies, acceptance 
criteria, and corrective actions for these control checks are tabulated in Table 1 and are 
described below. Table 1 criteria are intended to be guidelines for analysts. The table does 
not cover all possible situations. If any of the QC requirements are outside the recovery 
ranges listed in Table 1, all associated samples must be evaluated against all the QC. In 
some cases data may be reported, but may be reanalyzed in other cases. Making new 
reagents and standards may be necessary if the standardization is suspect. The corrective 
actions listed in Table 1 may rely on analyst experience to make sound scientific 
judgments. These decisions are based on holding time considerations and client and 
project specific Data Quality Objectives. The supervisor, Operations Manager, and/or Quality 
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be 
reanalyzed within hold time. In these cases "qualified" data with narration may be advisable 
after consultation with the client. 
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In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

INITIAL DEMONSTRATION OF PERFORMANCE 

8.1 Instrument detection limits (IDL) are determined quarterly for each analyte analyzed 
on each instrument. This determination requires seven replicate analyses of a 
reagent water spiked at 3-5 times the anticipated detection limit for each analyte, 
performed on three non-consecutive days. The standard deviation of the 21 
analyses is multiplied by three to obtain the IDL. For more information on 
performing IDL determinations, refer to the current revision of Katahdin SOP QA-
806. 

8.2 Method detection limits (MDL) are determined annually for each analyte analyzed 
on each instrument. This determination requires at least seven replicate digestions 
and analyses of a reagent water spiked at 3-5 times the anticipated MDL for each 
analyte. MDLs differ from IDLs in that the seven replicates are digested prior to 
analysis, and they may be analyzed on a single day. The standard deviation of the 
7 (or more) replicate analyses is multiplied by the Student's t-value to obtain the 
MDL. For more information on performing MDL determinations, refer to the current 
revision of Katahdin SOP QA-806. 

8.3 Limits of Detection (LOD) are used when evaluating data using DoD QSM. The 
LOD is established by spiking a quality system matrix at 2-3 times the detection limit 
for a single analyte standard and 1-4 times the detection limit for a multi-analyte 
standard. The LOD must be verified quarterly. For more information on performing 
LOD determinations, refer to the current revision of Katahdin SOP QA-806. 

8.4 Limits of Quantitation (LOQ) are used when evaluating data using DoD QSM. The 
LOQ must be above the LOD. 

8.5 A Lower Limit of Quantitation Check (LLQC) sample must be prepared and 
analyzed annually or on an as-needed basis to confirm the laboratory's Practical 
Quantitation Limits (PQLs). The LLQC sample is equivalent to the PQL standard 
(Section 8.10) but is carried through the entire sample preparation and analysis 
process. Element recoveries for the LLQC sample must fall within 70% to 130% of 
the expected concentrations to confirm the previously established PQLs. 
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The upper limit of the linear dynamic range (LOR) must be established for each 
wavelength utilized. It must be determined from a linear calibration prepared in the 
normal manner using the established analytical operating procedure for the 
instrument. The LOR should be determined by analyzing succeedingly higher 
standard concentrations of the analyte until the observed analyte concentration 
differs by no more than 10% from the stated concentration of the standard. 
Determined LDRs must be documented and kept on file. The LOR which may be 
used for the analyses of samples should be judged by the analyst from the resulting 
data. Determined sample analyte concentrations that are greater than the 
determined upper LDR limit must be diluted and reanalyzed. The LDRs should be 
verified every six months or whenever, in the judgment of the analyst, a change in 
analytical performance caused by either a change in instrument hardware or 
operating conditions would dictate they be redetermined. 

The alkali and alkaline earth metals may have non-linear response curves due to 
ionization and self-absorption effects. These curves may be used for quantitation of 
samples if the effective range is checked and if the second order curve fit has a 
correlation coefficient of 0.998 or better. Third order fits are not acceptable. Non
linear response curves must be revalidated and recalculated every six months. 

ANALYTICAL RUN QC SAMPLES 

8.8 An Initial Calibration Verification (ICV) solution is analyzed after the initial calibration 
to check calibration accuracy. The ICV solution is prepared by combining 
compatible elements from a standard source different than that of the calibration 
standard and at concentrations within the linear working range of the instrument. 
The results of the ICV must fall within 90% to 110% of the expected values. If the 
ICV fails, result for the failing elements may not be reported from the run unless the 
ICV recovery is greater than 110% and the sample result is less than the PQL. 

No results may be accepted for failing elements if DoD QSM acceptance criteria are 
being used. 

8.9 Continuing Calibration Verification (CCV) solutions are analyzed after the initial 
calibration, after every ten samples, and at the end of the analytical run. The CCV 
solution is prepared using the same standards used for calibration at concentrations 
near the mid-point of the calibration curve. Results of the CCVs must fall within 
90% to 110% of the expected values. If a CCV fails, results for the failing elements 
may not be reported from the run unless the CCV recovery is greater than 110% 
and the sample result is less than the PQL (less than reporting limit for DoD QSM). 
Also, for failing elements, all samples analyzed after the last passing CCV must be 
reanalyzed. 

8.10 Calibration blank solution is analyzed after each ICV and CCV. A calibration blank 
that is analyzed after the ICV is called an Initial Calibration Blank (ICB). A 
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calibration blank that is analyzed after a CCV is called a Continuing Calibration 
Blank (CCB). The absolute values of results of ICBs and CCBs must be less than 
the Practical Ouantitation Level (POL) for each element. If an ICB or a CCB fails, 
results for the failing elements may not be reported from the run until the problem is 
corrected and a passing ICB or CCB has been analyzed, with the following 
exception. If the result for a CCB or ICB is greater than the POL, sample results 
that are less than the POL or greater than or equal to ten times the measured CCB 
concentration may be reported. Also, for failing elements, all samples analyzed 
after the last passing CCB must be reanalyzed, with the exception noted above. 

If 000 OSM acceptance criteria are being used, the absolute values of results of 
ICBs and CCBs must be less than the Limit of Detection (LOD). If an ICB or a CCB 
fails, results for the failing elements may not be reported from the run until the 
problem is corrected and a passing ICB or CCB has been analyzed. 

8.11 Interference check solutions ICSA and ICSAB (refer to Section 1.1) are analyzed at 
the beginning of each run to verify interelement correction factors and background 
correction. ICSA contains interferent elements (AI, Ca, Fe, and Mg) only, at 
concentrations of 200 mg/L to 500 mg/L. Results for interfering elements in the 
ICSA must fall within 80% to 120% of the expected values. Results for unspiked 
elements in ICSA must fall within ± POL if the POL is greater than 0.01 mg/L, within 
± 2xPOL if the POL is less than or equal to 0.01 mg/L. If 000 OSM acceptance 
criteria are being used, the absolute value of unspiked elements must be less than 
the LOD. ICSAB contains interferent elements at concentrations of 200 mg/L to 500 
mg/L, and analytes at concentrations of 20 mg/L or less. Results for all elements 
(interferents and analytes) in ICSAB must fall within 80% to 120% of the expected 
values. If the ICSA or ICSAB fails, results for the failing elements may not be 
reported from the run until the problem is corrected and a passing ICSA or ICSAB 
has been analyzed. 

8.12 A Practical Ouantitation Limit (POL) Check Standard or low level continuing 
calibration verification (LLCCV) is analyzed at the beginning (after the ICV and ICB 
samples) and at the end of each run. Element concentrations in this solution are at 
the laboratories practical quantitation limit. Element recoveries for the POL check 
Standard must fall between 70-130% of the expected values. If the POL Check 
Standard fails, the results for the failing elements may not be reported from the run, 
unless the POL Check Standard recovery is greater than 130% and the samples 
results are less than the POL. 

If 000 OSM acceptance criteria are being used, recoveries must fall between 80-
120%. If the POL Check Standard fails, the results for the failing elements may not 
be reported from the run. 
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PREPARATION BATCH QC SAMPLES 

8.13 Each digestion batch of twenty or fewer samples will contain a preparation blank 
and a laboratory control sample. Each batch will also contain one or more of the 
following QC samples: laboratory control sample duplicate, sample duplicate, matrix 
spike sample or matrix spike sample duplicate. 

8.14 A preparation blank (PBW or PBS), consisting of reagent water carried through the 
same process as associated samples, is prepared with each digestion batch of 
twenty or fewer samples. The results of preparation blanks must be less than the 
Practical Quantitation Level (PQL) for each element. For 000 QSM acceptance 
criteria the results must be less than Y:z the PQL except for common contaminants 
which must be less than the PQL. If a preparation blank fails, results for the failing 
elements may not be reported from the digestion batch, and all associated samples 
must be redigested, with the following exception. If the result for a preparation 
blank is greater than the PQL (greater than Y:z PQL for 000), associated sample 
results that are less than the PQL (less than Y:z PQL for 000) or greater than or 
equal to ten times the measured preparation blank concentration may be reported. 

8.15 A laboratory control sample (LCS), consisting of spiked reagent water or a solid 
reference material carried through the same process as associated samples, is 
prepared with each digestion batch of twenty or fewer samples. Results for 
laboratory control samples must fall within 80% to 120% of the expected value, 
unless vendor-supplied limits (for solid reference materials) or laboratory-generated 
statistical limits are available. If a laboratory control sample fails, results for the 
failing elements may not be reported from the digestion batch, and all associated 
samples must be redigested with the following exception. If the LCS fails high, 
sample results less than the PQL may be reported. 

If 000 QSM acceptance criteria are being used, recovery for solid matrix samples 
must fall between 80% to 120% except for Ag, which must fall between 75% and 
120%. Results may not be reported without a valid LCS and will be qualified and 
explained if reanalysis cannot be performed. 

SAMPLE MATRIX QC SAMPLES 

8.16 Matrix spiked duplicate samples are prepared at a minimum frequency of one per 
digestion batch. The recovery for each element in a spiked sample or spiked 
duplicate sample must fall within 75% to 125% of the actual value if the result for 
the unspiked sample is less than four times the amount of spike added. If one or 
both spike recoveries fail, the associated sample result must be flagged on the 
report of analysis. If 000 QSM acceptance criteria are being used, recoveries must 
be the same as stated for laboratory control samples. 
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The relative percent difference between sample duplicate, matrix spiked duplicate 
or LCS duplicate, is calculated as follows: 

RPD (%) = illl - DzL x 100 
(ID1 + D2 1)/2 

Where: D1 = sample result 
D2= duplicate sample result 

A control limit of 20% RPD is applied to duplicate analysis if the original sample 
result is greater than 50X the IDL. If the matrix spike duplicate analysis fails, the 
associated sample result must be flagged on the report of analysis. 

8.15 A serial dilution is analyzed to check for chemical or physical interferences. If the 
analyte concentration of a sample is sufficiently high (minimally, 50 x IDL or 50 x 
LOO if using DoD OSM acceptance criteria), the measured concentration of a serial 
dilution (1:5 dilution) of the sample should agree within 90% to 110% of the original 
determination. The percent difference between the original sample and the serial 
dilution should be calculated as follows: 

where: 

Difference (%) = IL-SI *100% 
S 

L = Serial dilution result (corrected for dilution) 
S = Original sample result 

If the serial dilution analysis fails, a matrix interference should be suspected. The 
associated sample result should be flagged on the report of analysis or the sample 
should be reanalyzed at dilution to eliminate the interference. 

For DoD OSM samples a Post-digestion Spike (PDS) addition must be performed if 
the serial dilution is not within acceptance criteria. 

8.16 Post-digestion Spike (PDS) additions must be performed for DoD OSM samples if 
the serial dilution is not within acceptance criteria or if the analyte concentrations in 
all samples are less than 50x the LOD. The spike addition should produce a 
concentration that is between 10 and 100x the LOO. The recovery of the PDS must 
be within 75-125%. If the PDS fails, all samples must be run by method of standard 
additions or appropriately flagged. 

9.0 METHOD PERFORMANCE 

The method detection limit (MDL) and the limit of detection (LOD) are defined as the 
minimum concentration of a substance that can be measured and reported with 99% 
confidence that the value is above zero. The MDLs and LODs are determined annually per 
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type of instrument and filed with the Metals Supervisor and with the QAO. Refer to the 
current revision of Katahdin SOP QA-806, Method Detection Limit and Instrument 
Detection Limit Studies, for procedures on determining the MOL. 

Refer to the current revision of Method 6010 for other method performance parameters 
and requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Department of Defense Quality Systems Manual for Environmental Laboratories (DOD 
QSM), Version 4.1,04/22/09 

Katahdin SOP CA-101, Equipment Maintance 

Katahdin SOP QA-806, Method Detection Limit and Instrument Detection Limit Studies 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, 
June 2003 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, USEPA SW846, 3rd 

Edition, Final Updates I, II, IIA, liB, III, lilA, IIIB and IV, February 2007, Method 6010C. 
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TABLE 1 

QC REQUIREMENTS 

Method OC Sample Minimum Acceptance Criteria Corrective Action 
Frequency 

USEPA Initial Calibration, Daily prior to Correlation coefficient (r) Recalibrate 
6010 minimum 1 point sample analysis. ~ 0.998 

plus a calibration 
blank. 
Initial Calibration Before beginning Recovery within 2: 10% of 1) Do not use results for failing 
Verification (lCV), a sample run. true value. elements unless the ICV > 110% 
prepared from a and the sample < the POL. 
second source. 2) Investigate and correct 

3) 000: No samples may be run 
until calibration is verified 

Initial Calibration Immediately after Absolute value of ICB < 1 ) Do not use results if ~ POL 
Blank (ICB) the ICV. POL. and 10x< CCB level. 

2) Investigate and correct 
000: no analytes problem. 
detected> LOD 3) 000: Do not report results 

without valid ICB 
Continuing At beginning of Recovery within 2: 10% of 1 ) Do not use results for failing 
Calibration run, after every 10 true value. elements unless the CCV > 110% 
Verification (CCV) samples, and at and the sample < the POL. 

end of run. 2) Investigate and correct 
problem. 
3) 000: Do not use results for 
failing elements unless CCV > 
110% and the sample is below 
reporting limit. 

Continuing After every 10 Absolute value of CCB < 1 ) Do not use results if ~ POL 
Calibration Blank samples and at POL. and < 10x CCB level. 
(CCB) end of the run. 2) Investigate and correct 

000: no analytes problem. 
detected> LOD 3) 000: Do not report results 

without valid CCB 
Practical At beginning and Recovery within ± 30% of 1) Do not use results for failing 
Ouantitation Level end of run. true value. elements unless the ICV > 110% 
Check Standard and the sample < the POL. 
(POL) (LLCCV) 000: Recovery within 2) Investigate and correct 

20% of true value problem. 
3) 000: No samples may be run 
without valid POL 

Interference At beginning and For AI, Ca, Fe, and Mg, 1 ) Do not use results for failing 
Check Solution A end of run. recovery within 2: 20% of elements. 
(ICSA) true value. For analytes 2) Investigate and correct 

not spiked, 2: POL, or, if problem. 
POL ~ 0.01 mg/L, 2: 2x 
POL. 

000: Absolute value for 
all non-spiked analytes < 
LOD, unless verified trace 
impurity 
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TABLE 1 (cant.) 

QC REQUIREMENTS 

Method OC Sample Minimum Acceptance Criteria Corrective Action 
Frequency 

USEPA Interference At beginning and Recovery of each analyte 1) Do not use results for failing 
6010 Check Solution AB end of run. within.:!:. 20% of true elements. 
(cont. ) (ICSAB) value. 2) Investigate and correct 

problem. 
Preparation Blank One per digestion Less than POL. 1 ) Investigate source of 
(PBW/PBS) batch of 20 or contamination. 

fewer samples. 000: No analytes 2) Redigest and reanalyze all 
detected > 1 12 RL and associated samples if sample 
greater than 1/10 the concentration :2 POL and < 1 Ox the 
amount measured in any blank concentration. 
sample or 1/10 the 3) 000: Report flagged results 
regulatory limit. for samples greater than 10x 
(whichever is greater) target analyte in blank. Report 
For common results for target analytes less 
contaminants, no than Yz RL or less than RL for 
analytes detected >RL common contaminants. Redigest 

and reanalyze all other associated 
samples. 

Laboratory Control One per digestion Recovery within.:!:. 20% of 1 ) Investigate source of problem. 
Sample batch of 20 or true value, unless vendor- 2) Redigest and reanalyze all 
(LCSW ILCSS) fewer samples. supplied or statistical associated samples. 

limits have been 3) 000: Flag specific analytes if 
established. samples cannot be reanalyzed. 

000: Recovery within .:!:. 
20% of true value; for Ag 
in solid matrix, recovery 
within 75 - 120%. 

Matrix Spike One per digestion Recovery .:!:. 25% of true 1 ) Flag results. 
Sample (S) batch of 20 or value, if sample < 4x 2) 000: Perform additional 

fewer samples. spike added. project specific quality 
control tests. 

000: Use OC acceptance 
criteria specified for LCS. 

Matrix Spike One per digestion Recovery .:!:. 25% of true 1) Flag results. 
Duplicate Sample batch of 20 or value, if sample < 4x 2) DOD: Perform additional 
(P) or sample fewer samples. spike added. project specific quality control 
duplicate tests. 

000: Use OC acceptance 
criteria specified by 000 
for LCS. 

RPD :520% for duplicate 
spikes and sample 
duplicates. 
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TABLE 1 (cont.) 

QC REQUIREMENTS 

Method QC Sample Minimum Acceptance Criteria Corrective Action 
Frequency 

USEPA Serial Dilution (L) One per digestion If original sample result is 000: Perform post digestion spike 
6010 batch. at least 50x IDL (LOQ if addition (PDS) 
(cont.) 000), 5-fold dilution must 

agree within ± 10% of the 
original result. 
Flag result or dilute and 
reanalyzed sample to 
eliminate interference 

Post-Digestion When dilution test Recovery within.:!: 25%. Run associated samples by 
Spike Sample (A) fails or analyte method of standard addition or flag 

concentration in results. 
all samples <50x 
LOD 

Instrument Quarterly. IDL < MOL 1 ) Repeat IDL study. 
Detection Limit PQL > 2-3 * the IDL 2) Raise PQL. 
(IDL) Study 
Method Detection Refer to KAS SOP QA-806, "Method Detection Limit, Instrument Detection Limit and 
Limit (MOL) Study Reporting Limit Studies and Verifications", current revision. 
Lower Limit of Digest and 0% - 130% of true value Re-evaluate PQLs 
Quantitation analyze annually 
Check (LLQC) or as needed to 
Sample confirm PQLs 
Linear Range Every six months Run succeedingly higher Only accept data to highest 
Study stds until recovery not passing concentration until next 

within.:!: 10%. Use linear range study. 
highest passing 
concentration as upper 
limit of linear range. 

Limit of Detection Quarterly LOD = 1-4X MOL Repeat LOD Determination 
(LOD) 
Determination 
Limit of Quarterly LOQ> LOD 
Quantification 
(LOQ) 
Determination 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-608-09 METHOD 6010, current revision 
Apparatus/Materials 

Reagents 

Sample preservation/ 
handling 

Procedures 

QC - Spikes 

QC - LCS 

QC - Accuracy/Precision 

QC - MDL 

QC - Calibration Blanks Acceptance criteria employed for 6010: ± Acceptance criteria stated in 6010: less 
PQL than 10% of PQL 
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TABLE 3 

PREPARATION OF CALIBRATION AND QUALITY CONTROL STANDARDS 

Amount of 
Sample or Solution Component Solution 

Source of Component 
Component Added 

Name Name per 100 mL Final 
Volume (ml) 

Calibration Standard ICP- intermediate Lab Prepared (see Table 4) 10.0 
(STD1 or S1) Standard 

QCS26 High Purity Standards 1.0 

Initial Calibration 
QCP-CICV-3 Inorganic Ventures 0.96 

Verification (ICV) 
1000 mg/L Si Inorganic Ventures 0.98 
1000 mg/L AI High Purity Standards 0.96 

IV-28 Inorganic Ventures 0.4 
1000 mQ/L Sn InorQanic Ventures 0.04 

Interference Check 
CLPP-ICS-A Inorganic Ventures 10.0 

Sample A (ICSA) 

Interference Check CLPP-ICS-A InorQanic Ventures 10.0 

Sample AB (ICSAB) CLPP-ICS-B4 Inorganic Ventures 1.0 
ICSAB-INT Lab Prepared (see Table 4) 5.0 

Continuing Calibration ICP intermediate Lab Prepared (see Table 4) 5.0 
Verification (CCV) standard 

QCS 26 High PurityStandards 0.5 

Practical Quantitation 
PQL-INT Lab Prepared (see Table 4) 1.0 

Limit Sample (PQL) 
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TABLE 4 

PREPARATION OF INTERMEDIATE STANDARDS 

Amount of 
Sample or Solution Component 

Source of Component 
Component Added 

Name Solution Name per 100 mL Final 
Volume (mL) 

PQL-INT 
1000 mg/L B,Li,Sn,Sr, H-P or IV 1.0 each 

W,U 
10000 mg/L K, Na H-P or IV 1.0 each 

1000 mQ/L Ni HiQh Purity Standards 0.4 
1000 mg/L Co High Purity Standards 0.3 

1000 mg/L CU,V,Zn High Purity Standards 0.25 each 
1000 mglL Si HiQh Purity Standards 2.0 

1000 mg/L High Purity Standards 0.15 each 
Cr,Ti,TI,Ag 

1000 mg/L Cd,Se, Mo HiQh Purity Standards 0.1 each 
10000 mg/L AI High Purity Standards 0.3 

1000 mg/L AS,Sb High Purity Standards 0.08 each 
1000 mg/L Ba,Be,Mn,Pb High Purity Standards 0.05 each 

10000 mg/L Ca,MQ High Purity Standards 0.05 each 
10000 mg/L Fe High Purity Standards 0.1 

10000 mg/L H-P or IV 4.0 each 
K,Na 

ICSAB-INT 10000 mg/L B, Li, 
High Purity Standards 1.0 each 

MO,Sr,Sn,Ti, W, U 
1000 mg/L Si High Purity Standards 4.0 
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TABLE 5 

ELEMENT CONCENTRATIONS IN WORKING STANDARDS 

CONCENTRATION IN SOLUTION, mg/l 

Element STD1 ICV PQl ICSA ICSAB CCV Al_IEC FE_IEC MN_IEC 

Aluminum 25 10 0.3 500 500 12.5 500 

Antimony 1 0.4 0.008 0.6 0.5 

Arsenic 1 0.4 0.008 0.1 0.5 
Barium 1 0.4 0.005 0.5 0.5 

Beryllium 1 0.4 0.005 0.5 0.5 

Boron 1 0.4 0.1 0.5 0.5 

Cadmium 1 0.4 0.01 1.0 0.5 

Calcium 25 10 0.05 500 500 12.5 
Chromium 1 0.4 0.015 0.5 0.5 I 

Cobalt 1 0.4 0.03 0.5 0.5 

Copper 1 0.4 0.025 0.5 0.5 

Iron 25 10 0.1 200 200 12.5 200 
Lead 1 0.4 0.005 0.05 0.5 

Lithium 1 0.4 0.1 0.5 0.5 
Magnesium 25 10 0.05 500 500 12.5 

Manganese 1 0.4 0.005 0.5 0.5 10 

Molybdenum 1 0.4 0.01 0.5 0.5 
Nickel 1 0.4 0.04 0.5 0.5 

Potassium 25 13.6 1 20 12.5 
Selenium 1 0.4 0.01 0.05 0.5 

Silicon 1 0.4 0.2 2 0.5 
Silver 1 0.4 0.015 0.2 0.5 

Sodium 25 10 1 20 12.5 

Strontium 1 0.4 0.1 0.5 0.5 

Thallium 1 0.4 0.015 0.1 0.5 

Tin 1 0.4 0.1 0.5 0.5 
Titanium 1 0.4 0.015 0.5 0.5 

Tungsten 1 0.4 0.1 0.5 0.5 
Uranium 1 0.4 0.1 0.5 0.5 

Vanadium 1 0.4 0.025 0.5 0.5 
Zinc 1 0.4 0.025 1.0 0.5 
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TABLE 6 

ELEMENT CONCENTRATIONS IN INTERMEDIATE STANDARDS 

CONCENTRATION IN SOLUTION, mg/L 
ICP PQL- ICSAB-

Intermed 
Element STD INT INT 

Aluminum 240 30 
Antimony 0.8 
Arsenic 0.8 
Barium 0.5 

Beryllium 0.5 
Boron 10 10 

Cadmium 1.0 
Calcium 240 5.0 

Chromium 1.5 
Cobalt 3.0 
Copper 2.5 

Iron 240 10 
Lead 0.5 

Lithium 10 10 10 
Magnesium 240 5.0 
Manganese 0.5 
Molybdenum 1.0 10 

Nickel 4.0 
Potassium 150 100 400 
Selenium 1.0 

Silicon 250 20 40 
Silver 1.5 

Sodium 240 100 400 
Strontium 10 10 10 
Thallium 1.5 

Tin 10 10 10 
Titanium 1.5 10 
Tungsten 10 10 10 
Uranium 10 10 10 

Vanadium 2.5 
Zinc 2.5 
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TABLE 7 

ELEMENT CONCENTRATIONS IN STOCK STANDARDS 

CONCENTRATION IN SOLUTION, mg/L 

IV-28 QCS-26 2007 CLPP- CLPP- QCP-
Element ICS-1 ICS-A ICS-B4 CICV-3 

Aluminum 100 100 5000 

Antimony 100 100 60 

Arsenic 100 100 10 500 

Barium 100 100 50 

Beryllium 100 100 50 

Boron 100 100 500 

Cadmium 100 100 100 250 

Calcium 100 100 5000 

Chromium 100 100 50 

Cobalt 100 100 50 

Copper 100 100 50 

Iron 100 100 2000 

Lead 100 100 5 500 

Lithium 100 

Magnesium 100 100 5000 

Manganese 100 100 50 

Molybdenum 100 100 300 

Nickel 100 100 100 

Potassium 1000 1000 

Selenium 100 100 5 500 

Silicon 50 50 230 

Silver 100 100 20 

Sodium 100 100 

Strontium 100 

Thallium 100 100 10 500 

Tin 

Titanium 100 100 1000 

Vanadium 100 100 50 
Zinc 100 100 100 
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TABLE 8 

REQUIRED ANALYTICAL SEQUENCE 

Sequence Standard/Sample Purpose 
Number 

1 Blank (Calibration Blank) Initial calibration 

2 S1 (Calibration Standard) Initial calibration 

3 ICV (Initial Calibration Verification) Check calibration accuracy 

4 ICB (Initial Calibration Blank) Check calibration accuracy 

5 POL (Practical Ouantitation Level Sample) 
Check calibration accuracy near POL, repeat before 
final CCV, CCB 

6 ICSA (Interference Check Solution A) 
Verify accuracy of IEC factors, repeat before final 
CCV, CCB 

7 ICSAB (Interference Check Solution AB) 
Verify accuracy of IEC factors, repeat before final 
CCV, CCB 

8 CCV (Continuing Calibration Verification) Check calibration stability 

9 CCB (Continuing Calibration Blank) Check calibration stability 

10-19 Analyze up to 10 samples 

20 CCV (Continuing Calibration Verification) Check calibration stability 

25 CCB (Continuing Calibration Blank) Check calibration stability 

Continue analyzing sequences of up to 10 ... 
samples, followed by a CCV and a CCB 
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ATTACHMENT 1 

HARDNESS BY CALCULATION 

As referenced in "Standard Methods for the Examination if Water and Wastewater," MethQl:~S 2:;40 
A & B, Hardness Introduction and Hardness by Calculation, American Public Healtp., Association, 
18th Edition, Revised 1992, total hardness is the sum of the calciurP. and magnesium 
concentrations, both expressed as calcium carbonate, in milligrams per Iitt::'I. 

Once the calcium and magnesium concentrations have been def:ermined by EPA methods 6010, 
6020,200.7 or 200.8, the total hardness of an aqueous sampl,B may be calculated as follows: 

Total Hardness, mg equivalent CaC03/L = 2.497 (Ca, mg/L) + 4.118 (Mg, mg/L) 

The calcium hardness of an aqueous sample may also be calculated as follows: 

Calcium Hardness, mg equivalent CaC03/L = 2.497 (Ca, mg/L) 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedure used by Katahdin Analytical 
Services, Inc. personnel for the digestion and analysis aqueous samples for mercury using 
cold vapor atomic absorption spectrophotometry. 

This method is applicable to the determination of mercury in groundwaters, aqueous 
wastes, and mobility-procedure extracts under USEPA Method 7470 (Test Methods for 
Evaluating Solid Wastes: Physical/Chemical Methods, SW-846, 2nd edition, 1982 (revised 
1984), 3rd edition, 1986, and Updates I, II, IIA, and III 1996, Office of Solid Waste and 
Emergency Response, U.S. EPA. 

1.1 Definitions 

CCB - Continuing Calibration Blank - An analyte-free solution consisting of acidified 
laboratory grade reagent water used to verify calibration accuracy periodically 
during analysis. 

CCV - Continuing Calibration Verification - A midrange standard used to verify 
calibration accuracy periodically during analysis. 

Duplicate - A second aliquot of a sample that is prepared and analyzed in the same 
way as the original sample in order to determine the precision of the method. 

ICB - Initial Calibration Blank - An analyte-free solution consisting of acidified 
laboratory grade reagent water used to verify calibration accuracy. 

ICV - Initial Calibration Verification - A standard made from a source independent 
from the calibration standards and with analyte concentrations different from those 
in the CCV; used to verify the accuracy of the instrument calibration. 

IDL - Instrument Detection Limit - The lowest concentration of an analyte that can 
be determined with 95% confidence by the instrument. 

LCS - Laboratory Control Sample - A standard or solid reference material that has 
been brought through the sample preparation process. 

LOD - Limit of Detection - An estimate of the minimum amount of a substance that 
an analytical process can reliably detect. An LOD is analyte and matrix-specific and 
is used for 000 OSM acceptance criteria. 

PB - Preparation Blank - Laboratory grade reagent water that has been brought 
through the sample preparation process. 
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POL - Practical Ouantitation Limit - The lowest concentration of an analyte that is 
routinely reported by the laboratory; nominally three to five times the IDL. 

Matrix Spike - An aliquot of a sample to which a known amount of analyte has been 
added before digestion. 

MOL - Method Detection Limit - The minimum concentration of an analyte that can 
be identified, measured, and reported with 99% confidence that the analyte 
concentration is greater than zero. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts 
experienced in the analysis of mercury by USEPA Method 7470. Each analyst must 
demonstrate and document their ability to generate acceptable results with this 
method. Refer to Katahdin SOP OA-805, current revision, "Personnel Training & 
Documentation of Capability". 

It is the responsibility of all Katahdin technical personnel involved in analysis of 
mercury by USEPA Method 7470 to read and understand this SOP, to adhere to the 
procedures outlined, and to properly document their data in the appropriate lab 
notebook. Any deviations from the test or irregularities with the samples should also 
be recorded in the lab notebook and reported to the Department Manager or 
designated qualified data reviewer responsible for this data. 

It is the responsibility of the Department Manager to ensure that members of their 
group follow this SOP, that their work is properly documented, and to indicate 
periodic review of the associated logbooks. 

1.3 Safety 

Many of the samples and reagents used in cold vapor atomic absorption are toxic or 
corrosive. Rubber gloves, safety glasses, lab coats, and other protective clothing 
should be worn whenever these materials are handled. Because of the toxic nature 
of mercury vapor, care must be taken to avoid its inhalation. The instrument 
exhaust fan must be in operation whenever the mercury analyzer is in use (the fan 
should never be shut off). 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this 
method has not been precisely defined; however, each chemical should be treated 
as a potential health hazard. A reference file of material safety data sheets is 
available to all personnel involved in the chemical analysis. Everyone involved with 
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the procedure must be familiar with the MSDSs for all the materials used in this 
procedure. 

Each qualified analyst or technician must be familiar with the Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Management Plan and follow appropriate procedures such as wearing safety 
glasses and gloves when working with chemicals or near an instrument and not 
taking food or drink into the laboratory. Each analyst should know the location and 
use of all safety equipment. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Management Plan for further details on pollution 
prevention techniques. 

Samples, sample dig estates, standards, and other reagents used in cold vapor 
atomic absorption may contain high concentrations of acids, mercury, and other 
toxic metals. They should be disposed of in a manner appropriate to the types of 
hazards they present. All digested mercury samples and standards and excess 
reagents and standards should be disposed of in the satellite waste container for 
corrosive wastes (labeled "Waste Stream A") that is located in the Metals Prep lab. 
Further information regarding waste classification and disposal may be obtained by 
consulting the laboratory's Hazardous Waste Management Plan and Safety Manual 
and the Department Manager. 

2.0 SUMMARY OF METHOD 

The cold vapor atomic absorption technique is based on the absorption of radiation at 
253.7 nm by mercury vapor. It relies on the volatility of elemental mercury at room 
temperature. During preparation, organic mercurials are oxidized and elemental mercury is 
ionized to Hg3+. During instrumental analysis, mercuric ions are reduced to elemental 
mercury by the addition of stannous chloride. Elemental mercury is then aerated from 
solution and passes through a cell positioned in the path of a mercury spectrophotometer, 
where absorbance (peak height) is measured as a function of mercury concentration and 
recorded by the associated computer. The mercury vapor is then swept out of the 
instrument into an exhaust hood, where it is evacuated from the laboratory. 
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3.0 INTERFERENCES 

In addition to inorganic forms of mercury, organic mercurials may be present in 
environmental samples. These organo-mercury compounds will not respond to the cold 
vapor atomic absorption technique unless they are first broken down and converted to 
mercuric ions. The presence of undigested organo-mercurials in samples will result in a low 
bias for analytical results. Certain volatile organic materials will also non-specifically absorb 
radiation at the 253.7 nm analytical wavelength. The presence of such compounds may 
result in a high bias for analytical results. For these reasons, complete digestion using 
potassium permanganate and potassium persulfate is required for all environmental 
samples. Complete digestion is indicated by the persistence of the purple permanganate 
color (indicating the presence of excess permanganate) following digestion. 

Sea waters, brines, and industrial effluents high in chlorides may require additional 
permanganate to maintain a persistent purple color following digestion. During the 
oxidation step, chlorides are converted to free chlorine which will absorb radiation at the 
253.7 nm analytical wavelength. Any free chlorine thus generated will be present in the 
headspace of the digestion vessel following digestion. Because samples are poured into 
autosampler tubes prior to analysis by the mercury analyzer, any free chlorine present in 
the headspace of the digestion vessels is not sampled by the instrument and the analysis is 
free of chlorine interference. 

4.0 APPARATUS AND MATERIALS 

4.1 40 mL VOA vials, for use as digestion vessels. 

4.2 250 mL Pyrex media bottles with plastic screw caps, for use in digesting calibration 
standards. 

4.3 Water bath capable of maintaining a constant temperature of 95° C. 

4.4 Adjustable volume automatic pipettes - 2 to 20 uL, 10 to 100 uL, 100 to 1000 uL. 
Calibrated Eppendorf Reference pipets and Finn digital pipets are appropriate. 

4.5 Repipetters (adjustable repeating pipetters with reservoirs) for dispensing 
concentrated nitric acid, concentrated sulfuric acid, and other reagents 

4.6 Spirit-filled thermometer, NIST-traceable, covering the range from 20° to 110° C, for 
monitoring the temperature of the water bath. Mercury-filled thermometers are not 
acceptable for use in the metals laboratory, due to the possibility of breakage and 
consequent contamination. 

4.7 Disposable graduated polystyrene sample cups, 200 mL capacity 
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CETAC M-6100 automated mercury analyzer and associated peripherals and parts 

Disposable graduated dose cups, 30 mL capacity 

Refer to Katahdin SOP CA-629, current revision, "Operation and Maintenance of the 
CETAC M-6100 Automated Mercury Analyzer" for additional required materials. 

5.0 REAGENTS 

5.1 Laboratory grade reagent water - mercury-free water meeting the specifications of 
ASTM Type II water 

5.2 Concentrated sulfuric acid, trace metals grade 

5.3 Concentrated nitric acid, trace metals grade 

5.4 Concentrated hydrochloric acid, trace metal grade 

5.5 Potassium permanganate solution, 5% w/v: Dissolve 50 g of potassium 
permanganate in 1 L laboratory grade reagent water. The source reagent should 
be labeled as suitable for use in mercury determination. 

5.6 Potassium persulfate solution, 5% w/v: Dissolve 50g of potassium permanganate in 
1 L laboratory grade reagent water. The source reagent should be labeled as 
suitable for use in mercury determination. 

5.7 Sodium chloride - hydroxylamine hydrochloride solution: Dissolve 120 g sodium 
chloride and 120 g hydroxylamine hydrochloride in laboratory grade reagent water 
and dilute to a final volume of 1 L. 

5.8 Stannous chloride solution: Add 70 mL concentrated hydrochloric acid to 500 mL of 
laboratory grade reagent water. Add 100 g stannous chloride and bring to a final 
volume of 1 L. Mix to dissolve. Reagent should be labeled as suitable for use in 
mercury determination. 

5.9 Intermediate Mercury Standard A: Appropriately dilute a mercury stock standard to 
obtain a solution containing 1000 ug of mercury per liter in 2% nitric acid. This 
intermediate standard is used to prepare calibration standards, matrix spikes, 
CCVs, and laboratory control samples (refer to Section 8). The identity of the stock 
standard currently used to prepare this intermediate may be obtained by consulting 
the Standards Preparation Logbook maintained in the Section. Intermediate 
Mercury Standard A must be prepared fresh monthly ,and disposed of appropriately 
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after use. (Note: the concentrations of all stock standards must be certified by the 
vendors as traceable to NIST reference materials). 

5.10 Intermediate Mercury Standard B: Appropriately dilute a mercury stock standard to 
obtain a solution containing 1000 ug of mercury per liter in 2% nitric acid. The 
source of the stock standard used to prepare Intermediate Mercury Standard B 
must be distinct from that used to prepare Intermediate Mercury Standard A (i.e. 
obtained from a separate vendor). Intermediate Mercury Standard B is used to 
prepare the ICV (refer to Section 8). The identity of the stock standard currently 
used to prepare this intermediate standard may be obtained by consulting the 
Standards Preparation Logbook maintained in the Section. Intermediate Mercury 
Standard B must be prepared fresh monthly, and disposed of appropriately after 
use. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Aqueous samples to be analyzed for mercury should be collected and preserved as 
described in the following table. 

Collection 
Matrix Container1 Volumel Preservationl Treatment Holding Time 

Weight 
Aqueous (total) P,G 250 mL HN03 to pH < 2 28 days 

Aqueous P,G 250 mL HN03 to pH < 2 28 days 
(dissolved) 

1 P = polyethylene or G = glass 

7.0 PROCEDURES 

BOTTLE PREPARATION 

7.1 Mercury digestions are performed in two different types of vessels. Calibration 
standards, the Initial Calibration Verification (ICV) standard, and the 
Initial/Continuing Calibration Blank (ICB/CCB) are prepared in 250 mL Pyrex media 
bottles. Large bottles are used to provide sufficient volumes of these standards to 
allow for multiple reanalyses when required. Field samples, Method Blanks, and 
Laboratory Control Samples are digested in 40 mL VOA vials. These smaller vials 
provide enough digestate to allow one or two reanalyses when required, but reduce 
the amounts of samples consumed and waste generated. 
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VOA vials are reused if the samples they have contained have no measurable 
mercury above the POL. After the previous contents of the vials have been 
discarded, these vials are segregated according to whether the measured mercury 
concentrations of the previous contents were above the POL (contaminated vials) 
or below the POL (uncontaminated vials). Labels are removed from the vials by 
wiping with a paper towel saturated with toluene. Uncontaminated vials are rinsed 
with laboratory grade reagent water. Contaminated vials are discarded. 

The Pyrex media bottles in which standards are prepared are emptied, rinsed, and 
reused. Each of these bottles is permanently marked with the concentration of the 
standard it contains. 

PREPARATION OF STANDARDS, OC SAMPLES, AND BLANKS 

7.2 Prior to performing the digestion, make a list of the samples that are to be digested. 
Enter digestion information (Katahdin Sample Numbers, OC Batch 10, preparation 
date, analyst initials, etc.) into the ACCESS Metals database and print out a copy of 
the sample prep bench sheet. All necessary details of sample preparation 
(standards preparation information, digestion times, initial and final volumes, 
pertinent observations, etc.) must be recorded on this spreadsheet, which will be 
bound in the Mercury Preparation Logbook. Refer to Figure 1 for an example page 
from the Mercury Preparation Logbook. 

7.3 Using a silver paint marker, label clean VOA vials with the appropriate sample 
numbers and standard identifications for each sample and standard to be digested. 

7.4 Use a bottle-top dispenser to add 100 mL of laboratory grade reagent water to 6 
standards digestion bottles (250 mL media bottles). Using calibrated adjustable 
pipettes, prepare calibration standards by adding 0 uL, 20 uL, 50 uL, 100 uL, 500 
uL, and 1000 uL of Intermediate Mercury Standard A to separate appropriately
labeled media bottles containing 100 mL of laboratory grade reagent water. The 
mercury concentrations of these calibration standards are, respectively, 0 ug/L 
(calibration blank), 0.2 ug/L, 0.5 ug/L, 1.0 ug/L, 5.0 ug/L, and 10.0 ug/L. The 0.2 
ug/L and 0.5 ug/L standards are analyzed after calibration as the POL standard and 
the CCV (refer to Section 8.0), respectively, as well as being used in the creation of 
the calibration curve. 

7.5 Add 100 mL of laboratory grade reagent water to the media bottle labeled "ICV". 
Using a calibrated adjustable pipette, prepare the Initial Calibration Verification 
standard (refer to Section 8) by adding 600 uL of Intermediate Mercury Standard B 
to the water in this bottle, and record the bottle number in the Mercury Preparation 
Logbook. The mercury concentration of the ICV is 6.0 ug/L. 
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Prepare an appropriate number of preparation blanks (PBW) by adding 25 mL of 
laboratory grade reagent water to labeled vials. 

Prepare an appropriate number of laboratory control samples (LCSW) by adding 
125 uL of Intermediate Mercury Standard A to labeled digestion vials containing 25 
mL of laboratory grade reagent water. The mercury concentration of each LCSW is 
5.0 ug/L. 

Matrix spikes are prepared by adding 25 uL of Intermediate Mercury Std A to 25 mL 
aliquots of samples. The concentration of mercury added to each matrix spike is 1.0 
ug/L. 

All QC samples and blanks are digested in the same manner as client samples. 
Refer to Sample Preparation and Digestion, sections 7.10 through 7.13 of this SOP. 
The volumes of reagents added to the standards prepared in the media bottles are 
four times those listed in sections 7.10 through 7.13. 

SAMPLE PREPARATION AND DIGESTION 

7.10 Using a graduated disposable dosecup, transfer 25 mL of sample, or an aliquot 
diluted to 25 mL, to a digestion vial. Add 1.25 mL of concentrated sulfuric acid and 
0.625 mL of concentrated nitric acid, swirling to mix after each addition. Add 3.75 
mL of potassium permanganate solution, swirl to mix, and allow to stand for at least 
15 minutes. Samples that contain large amounts of organic substances may 
require additional 3.75 mL aliquots of potassium permanganate solution. This is 
indicated by the failure of the purple permanganate color to persist for the entire 15 
minute waiting period. Add additional 3.75 mL aliquots to samples as necessary 
until the purple color persists for 15 minutes. If any of the samples require these 
additional aliquots of potassium permanganate solution, record the additional 
volume used for each sample on the mercury preparation benchsheet. 

7.11 Add 2 mL of potassium persulfate solution to each sample. Cap the vials and place 
them in a preheated water bath. Monitor the temperature of the bath with a spirit 
thermometer throughout the digestion. The temperature of the water bath will fall 
below 95° C upon addition of the digestion vials. After the temperature of the bath 
has risen back to 95° C, continue heating the samples at 95° C for two hours. 
Record initial and final digestion times and temperatures in the mercury 
prepareation benchsheet. 

7.12 Remove bottles from the water bath and allow to cool to room temperature. If the 
purple permanganate color has failed to persist after digestion in any of the 
samples, add additional 3.75 mL aliquots of potassium permanganate solution as 
required to the samples, and record these additions in the mercury preparation 
benchsheet. Heat the samples that required additional permanganate in the water 
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bath at 95° C for an additional two hours. Remove the bottles from the water bath 
and allow to cool to room temperature. If the purple color fails to persist after the 
second heating step, consult the Department Manager for advice on how to 
proceed. 

7.13 Add 1.5 mL of sodium chloride - hydroxylamine hydrochloride solution to each 
digestion vial and swirl to mix. This will reduce the excess permanganate, and the 
sample will change from purple to colorless. Wait at least 30 seconds before 
proceeding with analysis. 

INSTRUMENTAL ANALYSIS 

7.14 Digested mercury samples are analyzed using the CETAC M-6100 Automated 
Mercury Analyzer. Analysis is automated and is controlled by the QuickTrace 
Mercury Analyzer software running on a dedicated PC. Detailed instructions for 
setting up the instrument and analyzing samples are given Katahdin SOP CA-629, 
"Operation and Maintenance of the CETAC M-6100 Automated Mercury Analyzer". 

METHOD OF STANDARD ADDITIONS 

7.15 The standard addition technique involves adding known amounts of standard to one 
or more aliquots of the processed sample solution. This technique compensates for 
a sample constituent that enhances or depresses the analyte signal, thus producing 
a different slope from that of the calibration standards. It will not correct for additive 
interferences which cause a baseline shift. The method of standard additions shall 
be used for analysis of all EP extracts, on all analyses submitted as part of a 
delisting petition, and whenever a new sample matrix is being analyzed. 

7.15.1 The simplest version of this technique is the single-addition method, in which 
two identical aliquots of the sample solution, each of volume Vx, are taken. 
To the first (labeled A) is added a known volume Vs of a standard analyte 
solution of concentration Cs. To the second aliquot (labeled B) is added the 
same volume Vs of the solvent. The analytical signals of A and Bare 
measured and corrected for nonanalyte signals. The unknown sample 
concentration Cx is calculated: 

where SA and SB are the analytical signals (corrected for the blank) of 
solutions A and B, respectively. Vs and Cs should be chosen so that SA is 
roughly twice SB on the average, avoiding excess dilution of the sample. If a 
separation or concentration step is used, the additions are best made first 
and carried through the entire procedure. 
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7.15.2 Improved results can be obtained by employing a series of standard 
additions. To equal volumes of the sample are added a series of standard 
solutions containing different known quantities of the analyte, and all 
solutions are diluted to the same final volume. For example, addition 1 
should be prepared so that the resulting concentration is approximately 50 
percent of the expected absorbance from the endogenous analyte in the 
sample. Additions 2 and 3 should be prepared so that the concentrations are 
approximately 100 and 150 percent of the expected endogenous sample 
absorbance. The absorbance of each solution is determined and then 
plotted on the vertical axis of a graph, with the concentrations of the known 
standards plotted on the horizontal axis. When the resulting line is 
extrapolated to zero absorbance, the point of interception of the abscissa is 
the endogenous concentration of the analyte in the sample. The abscissa on 
the left of the ordinate is scaled the same as on the right side, but in the 
opposite direction from the ordinate. An example of a plot so obtained is 
shown in Figure 3. A linear regression program may be used to obtain the 
intercept concentration. 

7.15.3 For the results of this MSA technique to be valid, the following limitations 
must be taken into consideration: 

III The apparent concentrations from the calibration curve must be linear 
over the concentration range of concern. For the best results, the slope 
of the MSA plot should be nearly the same as the slope of the standard 
curve. If the slope is significantly different (greater than 20%), caution 
should be exercised. 

• The effect of the interference should not vary as the ratio of analyte 
concentration to sample matrix changes, and the standard addition 
should respond in a similar manner as the analyte. 

III The determination must be free of spectral interference and corrected 
for nonspecific background interference. 

DATA REDUCTION AND REPORTING 

7.16 Results are obtained in concentration units (ug/L) from the instrument. Electronic 
instrument data files are imported into the Metals ACCESS database for data 
reduction. Sample preparation information (initial sample volumes and final 
digestate volumes) are entered directly into the Metals ACCESS database to allow 
calculation of final results for reporting. Results are calculated as follows: 

Mercury concentration (ug/L) = MC X DF X IV 
FV 
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Where: MC = Measured mercury concentration (ug/L) 
DF = Dilution factor at instrument 
IV = Initial sample volume (mL) 
FV = Final digestate volume (mL) 

7.17 Results that exceed the calibration range of the instrument may not be reported -
the sample must be appropriately diluted and reanalyzed. Results for diluted 
samples should be multiplied by the dilution factor prior to reporting. If additional 
aliquots of potassium permanganate were added during digestion, the resulting 
dilution must be corrected for before reporting. 

7.18 Results are reported down to the laboratory's practical quantitation level (PQL), 
unless otherwise requested. Results below the PQL should be reported to the PQL 
and flagged with a "U" qualifier. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

USEPA Method 7470 requires the laboratory to perform specific quality control checks to 
assess laboratory performance and data quality. Minimum frequencies, acceptance 
criteria, and corrective actions for these control checks are tabulated in Table 1 and are 
described below. Preparation instructions and the resulting mercury concentrations for 
calibration standards, QC standards, and matrix spikes are detailed in Sections 7.4 through 
7.8 of this SOP. Table 1 criteria are intended to be guidelines for analysts. The table does 
not cover all possible situations. If any of the QC requirements are outside the recovery 
ranges listed in Table 1, all associated samples must be evaluated against all the QC. In 
some cases data may be reported, but may be reanalyzed in other cases. Making new 
reagents and standards may be necessary if the standardization is suspect. The corrective 
actions listed in Table 1 may rely on analyst experience to make sound scientific 
judgments. These decisions are based on holding time considerations and client and 
project specific Data Quality Objectives. The Department Manager, Operations Manager, 
General Manager and/or Quality Assurance Officer may be consulted to evaluate data. 
Some samples may not be able to be reanalyzed within hold time. In these cases "qualified" 
data with narration may be advisable after consultation with the client. 

In some cases the standard QC requirements listed in Table 1 may not be sufficient to meet 
the Data Quality Objectives of the specific project. Much of the work performed at the lab is 
analyzed in accordance with specific QC requirements spelled out in a project specific Quality 
Assurance Project Plan (QAPP) or in a program specific Quality Systems Manual (QSM). 
The reporting limits, acceptance criteria and/or corrective actions may be different than those 
specified in this SOP. In these cases the appropriate information will be communicated to the 
Department Manager and/or senior chemists before initiation of the analyses so that specific 
product codes can be produced for the project. In addition, the work order notes for each 
project will describe the specific QAPP or QSM to be followed. 
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INITIAL DEMONSTRATION OF PERFORMANCE 

8.1 Instrument detection limits (IDL) are determined quarterly for each analyte analyzed 
on each instrument by each method. This determination requires seven replicate 
analyses of a laboratory grade reagent water spiked at 3-5 times the anticipated 
detection limit for each analyte, performed on three non-consecutive days. The 
standard deviation of the 21 analyses is multiplied by three to obtain the IDL. For 
more information on performing IDL determinations, refer to the current revision of 
Katahdin SOP QA-806. 

8.2 Method detection limits (MOL) are determined annually for each analyte analyzed 
on each instrument. This determination requires at least seven replicate digestions 
and analyses of laboratory grade reagent water spiked at 3-5 times the anticipated 
MOL for each analyte. MDLs differ from IDLs in that the replicates are digested 
prior to analysis, and they may be analyzed on a single day. The standard 
deviation of the 7 (or more) replicate analyses is multiplied by the Student's t-value 
to obtain the MOL. For more information on performing MOL determinations, refer 
to the current revision of Katahdin SOP QA-806. 

8.3 Limits of Detection (LOD) are used when evaluating data using 000 QSM. The 
LOD is established by spiking a quality system matrix at 2-3 times the detection limit 
for a single analyte standard and 1-4 times the detection limit for a mUlti-analyte 
standard. The LOD must be verified quarterly. For more information on performing 
LOD determinations, refer to the current revision of Katahdin SOP QA-806. 

8.4 Instrument calibration - The instrument must be calibrated each time it is set up, 
and calibration standards must be digested each day that samples are digested. 
Calibration includes analysis of a calibration blank and five calibration standards 
with graduated concentrations in the appropriate range. The concentration of one 
of the calibration standards must be at the Practical Quantitation Level (PQL). The 
intermediate standards used for preparing the calibration standards are prepared at 
least once per month in 2% nitric acid. Because mercury may be adsorbed onto the 
walls of glass and plastic containers, the calibration standards must be prepared 
fresh daily. The correlation coefficient for the calibration curve must be at least 
0.995. If the calibration curve does not pass this test, analysis must be halted, the 
problem corrected, and the instrument recalibrated. 

8.5 An Initial Calibration Verification (ICV) solution is analyzed after the initial calibration 
to check calibration accuracy. The ICV solution is prepared from a standard source 
different than that of the calibration standard and at a concentration within the 
working range of the instrument. The result of the ICV must fall within 90% to 
110% of the expected value. If the ICV fails, results may not be reported from the 
run until the problem is corrected and a passing ICV has been analyzed. 
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The Continuing Calibration Verification (CCV) solution is analyzed after the initial 
calibration, after every ten samples, and at the end of the analytical run. The CCV 
solution is prepared using the same standard used for calibration at a concentration 
near the mid-point of the calibration curve. Results of the CCVs must fall within 
80% to 120% of the expected value. If a CCV fails, associated sample results may 
not be reported from the run until the problem is corrected and a passing CCV has 
been analyzed. Also, all samples analyzed after the last passing CCV must be 
reanalyzed. 

A calibration blank is analyzed after each ICV and CCV. A calibration blank that is 
analyzed after the ICV is called an Initial Calibration Blank (ICB). A calibration 
blank that is analyzed after a CCV is called a Continuing Calibration Blank (CCB). 
The absolute values of results of ICBs and CCBs must be less than the Practical 
Ouantitation Level (POL) for each element. If samples are being run using 000 
OSM criteria, the absolute values of ICBs and CCBs must be less than the Limit of 
Detection (LOD). If an ICB or a CCB fails, results for the failing elements may not 
be reported from the run until the problem is corrected and a passing ICB or CCB 
has been analyzed. Also, all samples analyzed after the last passing CCB must be 
reanalyzed. 

A standard with a mercury concentration that is at the Practical Ouantitation Limit 
(POL) is analyzed at the beginning of the run to determine calibration accuracy at 
the reporting limit. Result of the POL standard should fall within 70% to 130% of 
the expected values. No corrective action has been established at this time. 

PREPARATION BATCH OC SAMPLES 

8.9 Preparation blank (PBW or PBS), consisting of reagent water carried through the 
same process as associated samples, is prepared with each digestion batch of 
twenty or fewer samples. The results of preparation blanks must be less than the 
Practical Ouantitation Level (POL) for each element. For 000 OSM acceptance 
criteria the results must be less than 'Y2 the POL except for common contaminants 
which must be less than the POL. If a preparation blank fails, results for the failing 
elements may not be reported from the digestion batch, and all associated samples 
must be redigested, with the following exception. If the result for a preparation 
blank is greater than the POL (greater than 'Y2 POL for DoD), associated sample 
results that are less than the POL (less than 'Y2 POL for 000) or greater than or 
equal to ten times the measured preparation blank concentration may be reported. 

8.10 A laboratory control sample (LCSW), consisting of spiked reagent carried through 
the same process as associated samples, is prepared with each digestion batch of 
twenty or fewer samples. Results for laboratory control samples must fall within 
80% to 120% of the expected value, unless laboratory-generated statistical limits 
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are available. If a laboratory control sample fails, results may not be reported from 
the digestion batch, and all associated samples must be redigested. 

SAMPLE MATRIX QC SAMPLES 

8.11 Matrix spiked duplicate samples are prepared at a minimum frequency of one per 
digestion batch. Matrix spike recoveries for these samples are calculated as 
follows: 

where: 

Recovery (%) = (P; S) x100% 

P = Spiked sample value 
S = Original sample value 
A = Spike amount 

The recovery for each element in a spiked sample or spiked duplicate sample must 
fall within 75% to 125% of the actual value if the result for the unspiked sample is 
less than four times the amount of spike added. If one or both spike recoveries fail, 
a matrix interference should be suspected and the associated sample result should 
be flagged on the report of analysis. If 000 QSM acceptance criteria are being 
used, recoveries must be the same as stated for laboratory control samples. 

The relative percent difference between matrix spiked duplicate sample results is 
calculated as follows: 

RPD(%) 

where: 
0 1 = Spike sample result 
O2= Spike duplicate sample result 

A control limit of 20% RPD is applied to matrix spike duplicate analysis. If the 
matrix spike duplicate analysis fails, the associated sample result should be flagged 
on the report of analysis. 

9.0 METHOD PERFORMANCE 

The method detection limit (MOL) and the limit of detection (LOD) are defined as the 
minimum concentration of a substance that can be measured and reported with 99% 
confidence that the value is above zero. The MDLs and LODs are determined annually per 
type of instrument and filed with the Metals Supervisor and with the QAO. Refer to the 
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current revision of Katahdin SOP QA-806, Method Detection Limit, Instrument Detection 
Limit and Reporting Limit Studies and Verifications, for procedures on determining the 
MDL. 

Refer to the current revision of USEPA Method 245.1 for other method performance 
parameters and requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Department of Defense Quality Systems Manual for Environmental Laboratories (DOD 
QSM), Version 4.1, 04/22/09. 

Katahdin SOP CA-1 01, Equipment Maintenance, current revision. 

Katahdin SOP QA-806, Method Detection Limit, Instrument Detection Limit and Reporting 
Limit Studies and Verifications. 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, 
June 2003. 

Test Methods for Evaluating Solid Wastes, United States Environmental Protection 
Agency, USEPA SW 846, Third Edition, Final Update III (9/94), Method 7470A. 

QuickTrace M6100 Mercury Analyzer Operator Manual Version 1.0.1, CETAC 
Technologies. 

QuickTrace Mercury Analyzer Software Manual, CETAC Technologies. 
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TABLE 1 

QC REQUIREMENTS 

Parameterl QC Check Minimum Acceptance Corrective Action 
Method Frequency Criteria 

Mercury/ Initial Calibration, 5 Daily prior to Correlation Correct problem and repeat 
USEPA points plus a sample analysis. coefficient;?: 0.995. calibration. 
7470 calibration blank. 

Initial Calibration Before beginning a Recovery within :!: Correct problem and repeat 
Verification (ICV), sample run. 10% of true value. calibration. 
prepared from a 
second source. 
Initial Calibration Before beginning a Less than POL. Correct problem and repeat 
Blank (ICB) sample run. 000: Less than LOD calibration. 
Practical Before beginning a Recovery within :!: No corrective action required at 
Ouantitation Level sample run. 30% of true value. this time. 
Standard (POL) 
Continuing At beginning or run, Recovery within :!: Repeat calibration and 
Calibration after every 10 20% of true value reanalyze all samples analyzed 
Verification (CCV) samples, and at end since the last successful CCV. 

of the run 
Continuing At beginning or run, Less than POL. Repeat calibration and 
Calibration Blank after every 10 000: Less than LOD reanalyze all samples analyzed 
(CCB) samples, and at end since the last successful CCB. 

of the run 
Preparation Blank One per digestion Less than POL. 1) Investigate source of 
(PBW) batch of 20 or fewer 000: No analytes contamination. 

samples. detected >1/2 RL 2) Redigest and reanalyze all 
and greater than associated samples if sample 
1/10 the amount concentration;?: POL and < 10x 
measured in any the blank concentration. 
sample or 1/10 the 3) 000: Report flagged results 
regulatory limit. for samples greater than 10x 
(whichever is target analyte in blank. Report 
greater) results for target analytes less 
For common than y, RL or less than RL for 
contaminants, no common contaminants. 
analytes detected Redigest and reanalyze all 
>RL other associated samples. 

Laboratory Control One per digestion Recovery within :!: Redigest all affected samples. 
Sample (LCSW) batch of 20 or fewer 20% of true value. 

samples. 
Matrix Spike One per digestion Recovery ±25% of Flag results. 
Sample (S) batch of 20 or fewer true value, if sample 

samples. > 4x spike value. 
Matrix Spike One per digestion 1 ) Recovery :!: 25% Flag results 
Duplicate Sample batch of 20 or fewer of true value, if 
(P) samples. sample < 4x spike 

added. 
2) RPD ::;20% for 
duplicate spikes. 
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TABLE 1, CONTINUED 

QC REQUIREMENTS 

QC Check Minimum Acceptance Corrective Action 
Frequency Criteria 

Mercury/ USEPA Instrument Detection Quarterly. IDL < PQL 1 ) Repeat IDL study. 
7470 Limit (IDL) Study 2) Raise PQL. 

Limit of Detection (LOD) Quarterly. LOD = 2-3X MOL Repeat LOD 
determination Determination. 

Method Detection Limit Refer to KAS SOP QA-B06, "Method Detection Limit, Instrument 
(MOL) Study Detection Limit and Reporting Limit Studies and Verifications", 

current revision. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-615-04 USEPA METHOD 7470 
Reagents Stannous chloride dissolved in hydrochloric Stannous chloride dissolved/suspended in 

acid to prevent clogging of mercury sulfuric acid. 
analyzer, per instrument manufacturer's 
recommendation. 

Procedures 1 )Sampling and gas stream switching 1 )Sampling and gas stream switching 
performed automatically by mercury performed manually by analyst. 
analyzer. 2)Working Mercury standard prepared 
2)Working Mercury standard prepared fresh daily and acidity maintained at 0.15% 
monthly in 2% nitric; calibration standards nitric. 
prepared fresh daily. 

QC - Calibration 1) Known reference sample (ICV) 1 ) Known reference sample analyzed 
Verification analyzed daily. quarterly. 

2) Calibration verified after every 10 2) Calibration verified after every 20 
samples with CCV. samples. 

QC - Calibration Blanks Acceptance criteria employed for 245.1 : ± Acceptance criteria stated in 245.1 : ± 
PQL MOL 
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FIGURE 1 

EXAMPLE PAGE FROM MERCURY PREPARATION LOGBOOK 

Katahdin Annlvticlli Services. Inc. Metals Preparation Benchshcet 

Ih'n"t'11f Inform!ltlun: 

JT Boker HN03: &I-(I031.{ 

JT Uakcl-I{[I.1N04: {\I\e..nf 
JT n,k" HCl::_:.:,'~u:A,---__ 

JTBilkcE-KlS208: Mno 
JT ll.::dwl' H2S04: G... '(}.b'f..',) J

JT Bnl;:cr NH201-l~HCI: /"'of? 7 7f 

Method: 7470 

SllIntlnnJs!Spiking Informntion: 

IpPIllA! ~MVVflS6S 
I pp~B";~-P'I.t:;\J\ IS/; G 

LCSW"" I25uL of Ippm-A-Io 25mL 

SpilU'(S/P} = 25uL of 1 ppm~ to 25mL 

JCV"'600ULorIJlpm~13_tu 100 mL 

50.2"" 20uL of I ppm ~A_ 10 100 mL 

SO.5 = SOuL of J ppm ~ to 100 mL 

Balance 10: MIA 
Initinl 

SlImplc lD Dlltch ID Wt/Vol 

LCSWZB24HGWQ ZB24HGWQ Q,c;.S 

PBWZB24HGWO ZB24HGWO 

SC0797-001T ZB24HGWO 

SCOB05-D07T ZB24HGWO 

SC0834-013T ~<;""''1 ZB24HOWO 

sC08~frnJ2 'l''; ZB24HGWO 

SCOB3 -001 ZB24HGWO 

SC0846-013 ZB24HGWO 

SC0858-001T ZE24HGWO 

SC0858-002T ZB24HGWO 

SC0868·01J ZB24HGWO 

SC0868·015 ZB24HGWO 

.~c... Oi"3<{-.:>I)T p L -± 
J... O!3TS 

~-----

Wah.·r Bath ID: is 
,-,--,-,----=---,---=--:-_:::.o;"'g'::':::lio:::nslart~'" 6 "C):~ 

Inllinl 

Color 

Initial Fillnl Finnl 

Units Vol Units MX Melh Anal. 

l ;: (.':.0-; l AQ HG OWM 

L AQ HG DWM 

AQ HG DWM 

AQ HG OWM 

AQ HG OWM 

l AQ HG DWM 

l AQ HG DWM 

AQ HG OWM 

l AQ HG OWM 

AQ HG OWM 

AQ HG DWM 

l AQ HG DWM 
L -± L L 1 J... L l 

---------------

Dille 

0212412009 

02/24/2009 

02124/2009 

02124/2009 

0212412009 

02/24/2009 

02/2412009 

02/24/2009 

02/24/2009 

02124/2009 

0212412009 

02124/2009 

N/A 

NlA 

S1.0-IOOuLorlppm~lo 100 mL 

55.0 =500uL oflppm~ to 100 mL 

510.0 = IOOOuL oflPPIlIA-to 100 mL 

Thermometer III :_-'-A"'L;"C-""'2_----:=::c 
Digestion End Timc{@ tiS cC): f:;:5,::1 

Initilll Final Final 

Clarity Color C1nrity 

N/A N/A N/A 

NlA N/A N/A 

---------

ArtHacts 

---~ ~---- ~--- ----

Bottle 

-rO
e. 

Digestion performed by:_~j)""o::"c:.' .... ~ ______ _ 
Page: Za07] Revision: 00 
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FIGURE 2 

STANDARD ADDITIONS PLOT 

AddnO 
No Addn 

Adeln I 
Addn of!50% 
of Expected 
Amount 

Concentration 

Addn 2 Addn :3 
Adeln of 100% Addn of 150% 
of Expected of Expected 
Amount Amount-
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1.0 SCOPE AND APPLICATION 

This SOP describes the procedure used by Katahdin Analytical Services technical 
personnel for performing pH calibrations and measurements for buffer solutions and 
aqueous sample determinations as described in EPA Method 150.1, SM 4500-H+ B, and 
SW 846 Method 9040. 

This procedure is applicable to all sample pH measurements within the Katahdin 
laboratory, as well as any buffer solution preparations or sample pH adjustments necessary 
for preservation, distillation or titration. 

1.1 Definitions 

pH - A measure of the acidity or alkalinity of a solution, defined as -log [Hl 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the analysis of aqueous pH by Methods 150.1, SM 4500-H+ B, and SW 846 
Method 9040. Each analyst must demonstrate and document his/her ability to 
generate acceptable results with this method. Refer to Katahdin SOP QA-805, current 
revision, "Personnel Training & Documentation of Capability". 

It is the responsibility of all Katahdin technical personnel involved in analysis of pH 
by Methods 150.1, SM 4500-H+ B, and SW 846 Method 9040 to read and 
understand this SOP, to adhere to the procedures outlined, and to properly 
document their data in the appropriate lab notebook. Any deviations from the test or 
irregularities with the samples should also be recorded in the lab notebook and 
reported to the Department Manager or designated qualified data reviewer 
responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-708-04 
Date Issued: 05/09 

TITLE: 

Page 4 of 16 

pH CONCENTRATION MEASUREMENTS IN AQUEOUS SAMPLES 

must be familiar with the MSDSs (material safety data sheets) for all the materials 
used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Health and Safety 
Manual including the Katahdin Hazardous Waste Management Plan and must follow 
appropriate procedures. These include the use of appropriate personal protective 
equipment (PPE) such as safety glasses, gloves and lab coats when working with 
chemicals or near an instrument and not taking food or drink into the laboratory. Each 
analyst should know the location of a respirator and all safety equipment. Each 
analyst shall receive a safety orientation from their Department Manager, or designee, 
appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Waste Management Plan for further details on pollution prevention 
techniques. 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Environmental Health and Safety Manual and SOP 
SD-903, "Sample Disposal," current revision. Expired standards are lab packed, 
placed in the Katahdin hazardous waste storage area, and disposed of in 
accordance with this SOP. 

2.0 SUMMARY OF METHOD 

The pH of a sample is determined electro metrically using a glass electrode in combination 
with a reference potential or a combination electrode. The procedure described in this SOP 
uses a combination electrode. 

3.0 INTERFERENCES (taken from EPA Method 150.1 and SW 846 9040B) 

The glass electrode, in general, is not subject to solution interferences from color, turbidity, 
colloidal matter, oxidants, reductants or high salinity. 

Sodium error at pH levels greater than 10 can be reduced or eliminated by using a "low 
sodium error" electrode. 

Temperature effects on the electrometric measurement of pH arise from two sources. The 
first is caused by the change in electrode output at various temperatures. This interference 
can be controlled with instruments having temperature compensation or by calibrating the 
electrode-instrument system at the temperature of the samples. The second source is the 
change of pH inherent in the sample at various temperatures. This error is sample 
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dependent and cannot be controlled. It may therefore be noted by reporting both the pH 
and temperature at the time of analysis. 

Coatings of oily material or particulate matter can impair electrode response. These 
coatings can usually be removed by gentle wiping or detergent washing, followed by 
laboratory reagent grade water rinsing. An additional treatment with hydrochloric acid 
(1 :10) may be necessary to remove any remaining film. 

4.0 APPARATUS AND MATERIALS 

4.1 pH Meter (Accumet® pH/Conductivity Meter, Model 20 or equivalent) with automatic 
temperature compensation (ATC) 

4.2 Plastic dose cups 

4.3 Teflon-coated stir bars 

4.4 Stir bar retriever 

4.5 Magnetic stir plate 

4.6 Thermometer 

5.0 REAGENTS 

5.1 Buffer solutions (pH 2.0. 4.0, 7.0,10.0,12.0), traceable to NIST reference material 

5.2 Laboratory reagent grade water 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Samples are collected in plastic or glass jars and stored at 4°C until analysis. 

pH samples require immediate analysis upon receipt by the laboratory. From EPA Method 
150.1: High-purity waters and waters not at equilibrium with the atmosphere are subject to 
changes when exposed to the atmosphere, therefore the sample containers should be filled 
completely and kept sealed prior to analysis. 

Katahdin project managers will remind clients doing compliance monitoring that, in order to 
meet the regulatory requirements for holding times, a field pH is required. An example is 
compliance work originating in South Carolina and requesting SW846 method 9040B. If 
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requested to perform a laboratory pH, the analysis must be performed as soon as possible 
and the data must be notated as being performed out of hold time. 

7.0 PROCEDURES 

7.1 NORMAL RANGE CALIBRATION (pH range 3.5 -10.5) 

7.1.1. Meter should be calibrated daily. As described in tne following steps, conduct 
a two-point calibration with pH buffers 4 and 1,U. Perform a calibration check 
using pH 7 buffer. The source/lot number of each solution at the time of 
analysis must be recorded in the logbook (Figure 1). 

7.1.2. Dispose of buffer solutions used the previous day (see Waste Disposal, 
section 1.4). Put about 20 mL of the appropriate buffer solution into new dose 
cups. Place a tiny stir bar in each new cup. 

7.1.3. Rinse probe (Le., electrode) with laboratory reagent grade water. Gently blot 
dry with kimwipe. 

7.1.4 Place pH 4 buffer on stir plate. Turn stir plate on so that the stir bar spins 
without creating a vortex. Push 1 key (meaning add a standard). Then push 4 
(meaning calibrate). Record the value in the pH logbook. 

7.1.5 Remove pH 4 buffer. Rinse probe. Blot dry. 

7.1.6 Repeat step 7.1.4 with the pH 10 buffer. Record the value in the pH logbook. 
Remove pH 10 buffer. Rinse and dry probe. 

7.1.7 With the pH 7 buffer, repeat step 7.1.4, but DO NOT press any keys as this 
reading is a calibration check. Record the reading in pH logbook. Results must 
be within 0.05 pH units of the true value for analysis to proceed. 

NOTE: If buffer readings are not within 0.05 pH units of expected values 
(4.00, 7.00 and 10.00) the electrode may need cleaning. Rerun and enter in 
the pH lab notebook that the meter was recalibrated with the pH 4 and 10 
buffers, with the pH 7 buffer used as a calibration check. Also note any 
maintenance performed. 

7.2. LOW RANGE CALIBRATION 

7.2.1 If pH of a sample as determined in Section 7.4 is less than 3.5, the instrument 
must be recalibrated using buffers that bracket the expected pH of the 
sample, as described below. The source/lot number and temperature of each 
solution at the time of analysis must be recorded in the logbook (Figure 1). 
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7.2.2 Rinse probe (Le., electrode) with laboratory reagent grade water. Gently blot 
dry with kimwipe. 

7.2.3 Place pH 2 buffer on stir plate. Turn stir plate on so that the stir bar spins 
without creating a vortex. Push 1 key (meaning add a standard). Then push 4 
(meaning calibrate). Record the value in the pH logbook. 

7.2.4 Remove pH 2 buffer. Rinse probe. Blot dry. 

7.2.5 Repeat step 7.2.3 with the pH 7 buffer. Record the value in the pH logbook. 
Remove pH 7 buffer. Rinse and dry probe. 

7.2.6 With the pH 4 buffer, repeat step 7.2.3, but DO NOT press any keys as this 
reading is a calibration check. Record reading in pH logbook. Results must be 
within 0.05 pH units of the true value for analysis to proceed. 

NOTE: If buffer readings are not within 0.05 pH units of expected values 
(2.00,4.00 and 7.00) the electrode may need cleaning. Rerun and enter in pH 
lab notebook that meter was recalibrated with the pH 2 and 7 buffers, with the 
pH 4 buffer used as a calibration check. Also note any maintenance 
performed. 

7.3 HIGH RANGE CALIBRATION 

7.3.1 If pH of a sample as determined in Section 7.4 is greater than 10.5, the 
instrument must be recalibrated using buffers that bracket the expected pH of 
the sample, as described below. The source/lot number and temperature of 
each solution at the time of analysis must be recorded in the logbook (Figure 
1 ). 

7.3.2 Rinse probe (Le., electrode) with laboratory reagent grade water. Gently blot 
dry with kimwipe. 

7.3.3 Place pH 7 buffer on a stirplate. Turn stir plate on so that the stir bar spins 
without creating a vortex. Push 1 key (meaning add a standard). Then push 4 
(calibrate). Record the value in the pH ogbook. 

7.3.4 Remove pH 7 buffer. Rinse probe. Blot dry. 

7.3.5 Repeat step 7.3.3 with the pH 12 buffer. Record the value in the pH logbook. 
Remove pH 12 buffer. Rinse and dry probe. 

7.3.6 With the pH 10 buffer, repeat step 7.3.3, but DO NOT press any keys as this 
reading is a calibration check. Record reading in pH logbook. Results must be 
within 0.05 pH units of the true value for analysis to proceed. 
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NOTE: If buffer readings are not within 0.05 pH units of expected values 
(7.00, 10.00 and 12.00) the electrode may need cleaning. Rerun and enter 
in pH lab notebook that meter was recalibrated with the pH 7 and 12 buffers, 
with the pH 10 buffer used as a calibration check. Also note any 
maintenance performed. 

7.4 ANALYSIS OF SAMPLES 

7.4.1 Sample analysis may proceed once the meter has been calibrated for the day 
with two buffers that bracket the expected pH of the sample, and after 
checking the calibration with a mid-range solution between the two buffers 
used for calibration of the meter (refer to sections 7.1, 7.2, and/or 7.3 as 
applicable). 

7.4.2 For the range being used, rerun the appropriate calibration check point as th~ 
laboratory control sample (LCS) for the analytical batch. An LCS is reqt:\red at 
the beginning of every batch of twenty or fewer samples. 

7.4.3 Record date, time and initials for this analytical sessiQr.. 

7.4.4 Samples should be equilibrated to room temperature prior to analysis (i.e., at 
the same temperature as the calibration buffers, ±2 DC). A more accurate pH 
reading will be achieved when the buffers and the samples are at the same 
temperature. However, the Accumet® pH meter is equipped with automatic 
temperature compensation (ATC) for when samples and buffers are not at the 
same temperature. Refer to the Accumet® Model 20 pH/Conductivity Meter 
operating Instructions, #300143.3 (Revision C) for information on the ATC 
probe. 

7.4.5 Shake sample well. Pour about 25 ml into a clean dose cup. Place a tiny stir 
bar in cup. Place on stir plate, turn on stir plate and immerse probes. 

7.4.6 When meter locks, record value displayed. 

7.4.7 Rinse probe with laboratory reagent grade water and blot dry between 
samples. 

7.4.8 Place probe in pH 4 buffer solution to store until next analysis. 

7.5 CLEANING PROCEDURE 

If an electrode becomes coated with an oily material that will not rinse free, the 
electrode can either (refer to instrument manual): 
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II be cleaned with an ultrasonic bath, or 

II be washed with detergent, rinsed several times with laboratory reagent grade 
water, placed in 1 :10 HCI so that the lower third of the electrode is submerged, 
and then thoroughly rinsed with laboratory reagent grade water. 

7.6 REPORTING AND CALCULATIONS 

7.6.1 Final pH values are reported to one decimal place (Le. report three significant 
figures for pH readings over 10.0 and two significant figures for pH readings 
less than 10.0). 

7.6.2 When a sample duplicate is analyzed, both the original result and duplicate 
result are recorded in the pH logbook; however, the original sample result is to 
be reported to the client. 

7.6.3 After completion of each test, the logbook must be signed and dated by the 
person performing the test. All unused lines are to be "z-ed" out and 
initialed and dated. 

7.6.4 The sample data results, with any appropriate notations, are entered into 
KIMS by the analyst. A batch sheet is generated (Figure 2). Raw data and 
batch sheets are reviewed for completeness and accuracy by the Inorganic 
Department Manager or other qualified designee. 

7.6.5 All batch sheets and copies of the raw logbook data are filed with the 
Inorganic Department Manager for approximately 3 months, for reference by 
analysts. Prior data are archived. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and corrective 
actions. Table 1 criteria are intended to be guidelines for analysts. The table does not 
cover all possible situations. If any of the QC requirements are outside the recovery ranges 

listed in Table 1, all associated samples must be evaluated against all the QC. In some 
cases data may be reported, but may be reanalyzed in other cases. Making new reagents 
and standards may be necessary if the standardization is suspect. The corrective actions 
listed in Table 1 may rely on analyst experience to make sound scientific judgements. 
These decisions are based on holding time considerations, remaining sample volume and 
client and project specific Data Quality Objectives. The Department Manager, Operations 
Manager and/or Quality Assurance Officer may be consulted to evaluate data. Some samples 
may not be able to be reanalyzed within hold time. In these cases "qualified" data with 
narration may be advisable after consultation with the client. 
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One sample duplicate is to be analyzed per batch or every 10 sample analyses. 

8.1.1 Acceptance criteria for duplicates is a difference of less than or equal to 
20% relative percent difference between sample and duplicate results (For 
SM 4500H B, the RPD :::10%). 

8.1.2. If criterion is not met, check calibration and reanalyze sample in duplicate. 

8.2 One Laboratory Control Sample (LCS) is to be analyzed per batch or every 20 
samples. 

8.2.1 The LCS must be within 90-110% recovery for analysis to proceed. 

8.2.2 If criteria are not met, recalibrate. 

9.0 METHOD PERFORMANCE 

Refer to Method 9040. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

"Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, Method 150.1, 
Revised March 1983. 

Standard Methods For the Examination of Water and Wastewater, 18th Edition, 1992, 
Method 4500-H+. 

"Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods", SW-846, third 
Edition, Final Update III, December 1996, Method 9040B. 

Accumet® Model 20 pH/Conductivity Meter operating Instructions, #300143.3 (Revision C) 

List of Figures and Tables 

Table 1 
Table 2 
Figure 1 
Figure 2 

QC Requirements 
Summary of Method Modifications 
Example of pH Logbook Page 
Batch Sheet for pH 
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TABLE 1 

QC REQUIREMENTS 

Analytical Applicable QC Check Minimum Acceptance Corrective Action 
Method Parameter Frequency Criteria 
EPA PH (water) 2-point Once per day ± O.OS pH If calibration is not 
1S0.1 calibration units for achieved, check meter, 
SW 9040 with pH every buffer solutions, and 
and buffers buffer probe; replace if 
SM4S00- with a necessary; repeat 
H+ midrange calibration 

cal. check 
LCS One per batch 90-110%R Correct problem, 

of twenty or recalibrate 
fewer samples 

Sample One sample RPD :::20 (1) Investigate problem 
duplicate duplicate per (For and reanalyze sample 

every ten field 4S00H B, in duplicate 
samples RPD :::10) (2) If RPD is still 

unacceptable, report 
original result with 
notation or narration. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-708-04 METHOD 150.1, current revision 
Apparatus/Materials 

Reagents 

Sample 
preservation/ 
handling 

Procedures 1 ) All buffers and samples are 1) Report both pH and 
analyzed at room temperature. temperature at the time of 
PH meter is equipped with analysis. 
automatic temperature 
compensation. 2) Repeat pH measurement on 

successive volumes of sample 
2) One aliquot of sample used for until values differ by less than 

pH analysis. 0.1 pH units. 

QC - Spikes 

QC- LCS 

QC-
Accu racy/Precision 
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TABLE 2, cont'd. 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-708-04 METHOD 9040, current revision 
Apparatus/Materials 

Reagents 

Sample 
preservation/ 
handling 

Procedures 3) All buffers and samples are 3) Report both pH and 
analyzed at room temperature. temperature at the time of 
pH meter is equipped with analysis. 
automatic temperature 
compensation. 4) Repeat pH measurement on 

successive volumes of sample 
4) One aliquot of sample used for until values differ by less than 

pH analysis. 0.1 pH units. 

QC - Spikes 

QC - LCS 

QC-
Accuracy/Precision 
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TABLE 2, cont'd. 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-708-04 METHOD SM 4500-H+ B, current 
revision 

Apparatus/Materials 

Reagents 

Sample 
preservation/ 
handling 

Procedures 1 ) All buffers and samples are 1) Report temperature at which 
analyzed at room temperature. pH measurement is made. 
PH meter is equipped with 
automatic temperature 2) The reading should be within 
compensation. 0.1 unit. 

2) Results for the calibration check 3) For buffered samples, condition 
must be within 0.05 pH units of electrodes after cleaning by 
the true value for analysis to dipping them into sample for 1 
proceed. min. Blot dry, immerse in a 

fresh portion of the same 
3) One aliquot of sample used for sample, and read pH. For 

pH anaylsis. dilute, poorly buffered 
solutions, equilibrate electrodes 
by immersing in three of four 
successive portions of sample. 
Take a fresh sample to 
measure pH. 

QC - Spikes 

QC - LCS 

QC-
Accuracy/Precision 
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FIGURE 1 

EXAMPLE OF pH LOGBOOK PAGE 

KATAHDIN ANALYTICAL 
.. . ., ' . ' ... '.,','. ........• . ... ,...... ... '" ... ' 

pH ELECTRO METRIC 

pH meter Accumet 20 Serial Number C0024321 Probe ID: 

EPA: 150.1 SM4500H- B SWB469040 

CALIBRATION STDS: CALIBRATED TO: LOT NO: 

pH 7.00 

pH 4.00 

pH 10.00 

pH 12.00 

.' .... , .... ........ .. ... .............. , . .' , . . 

SAMPLE SITE TIME OF pH REPORTED 
ID ID ANALYSIS pH NOTES 

ANALYST: DATE: 
CHECKED BY: DATE: 

0000100 
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Parameter: pH (Laboratory) 

Date lL'lalyzed: 02-AFR-09 

Analyst Ini tials: JF 

sample Samp Type Method 

FIGURE 2 

KIMS BATCH SHEET FOR pH 

WET CHEMISTRY BATCH REPORT 
Apr 06 2009, as: 07 am 

Batch: 0062266 

prep Date: N/A 

prep Method: NIl\. 

prep Chemist: N/A 

Initial Arnt _ Final Arnt. Rpt. DF Result Rpt Result TS{~) POL MOL Mj PQL JI.~D %Rec 

--------------------- ------------------------------------- ---------- -------------- -------------------------------------------------------------------------- - ----- -------

SCl'l96-1 SAMP SM 4500H-8 20.000mL i.Bl. 1.B pH NA ., ., ., 
SC14S6-2 SAMP SM 4500H-8 20.oaOmL 20.000mL 7.0e 7.1 pH NA .1 .1 .1 

\VG62266-1 LOS SM 4500H-B 20.000mL 20.000mL 7.0 pH NA .1 ., ., 100 

WG62266-2 DUP SM 4500H-B 20.000mL 7.12 7.1 pH NA .1 .1 .1 

Comments: 

WG62266-1 SC1495-2 

"1G62266-2 SC1496-i 

'\\ / , ~~ 
Entered bY~ __ -+<'\.e\~~-"";O,_',;·,'-'~==--t I ' 

Date: Lf-c" ... ·'-~C 
() '\) 

Accepted by: ____ -"'---=d.'-'-__ _ 
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MEASUREMENTS IN SOil MATRICES - SW 846 METHOD 9045. 

Recipient: __________________ Date: _______ _ 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedures and techniques followed by Katahdin 
Analytical Services, Inc. personnel to determine the pH of soils and waste samples in 
accordance with EPA method 9045 (current promulgated revision). Method 9045 is an 
electrometric procedure for measuring pH in soils and waste samples. Wastes may be 
solids, sludges, or non-aqueous liquids. If water is present, it must constitute less than 
20% of the total volume of the sample. If the aqueous phase is greater than 20%, pH 
determination should be performed in accordance with EPA method 9040 (current 
promulgated revision). Refer to the current revision of Katahdin SOP CA-708, pH 
Concentration Measurements in Aqueous Samples. 

The procedures in this SOP are applicable to all non-CLP pH measurements performed for 
all soil matrices analyzed in the laboratory. 

1.1 Definitions 

pH - A measure of the acidity or alkalinity of a solution, defined as -log [H+]. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced in 
the analysis of pH in solids by EPA Method 9045. Each analyst must demonstrate and 
document their ability to generate acceptable results with this method. Refer to 
Katahdin SOP QA-805, current revision, "Personnel Training & Documentation of 
Capability". 

It is the responsibility of all Katahdin technical personnel involved in the 
determination of pH concentration measurements in solid matrices to read and 
understand this SOP, to adhere to the procedures outlined, and to properly 
document their data in the appropriate lab notebook. Any deviations from the test or 
irregularities with the samples should also be recorded in the lab notebook and 
reported to the Department Manager or designated qualified data reviewer responsible 
for pH data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
indicate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
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has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to all 
personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous Waste 
Management Plan and must follow appropriate procedures. These include the use 
of appropriate personal protective equipment (PPE) such as safety glasses, gloves 
and lab coats when working with chemicals or near an instrument and not taking 
food or drink into the laboratory. Each analyst should know the location of a 
respirator and all safety equipment. Each analyst shall receive a safety orientation 
from their Department Manager, or designee, appropriate for the job functions they 
will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention techniques 
to address their waste generation. Refer to the current revision of the Katahdin 
Hazardous Waste Management Program for further details on pollution prevention 
techniques. 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Chemical Hygiene Plan and Safety Manual and SOP 
SD-903, "Sample Disposal," current revision. Expired standards are lab packed, 
placed in the Katahdin hazardous waste storage area, and disposed of in 
accordance with this SOP. 

2.0 SUMMARY OF METHOD 

A representative aliquot of sample, measured in grams, is mixed with an equivalent volume 
of laboratory reagent grade water, measured in mL. The solution is allowed to settle, and 
the pH of the standing water (decanted) is determined electrometrically. 

3.0 INTERFERENCES 

3.1 Samples with very low or very high pH may give incorrect readings on the meter. 
For samples with a true pH of >10, the measured pH may be incorrectly low. This 
error can be minimized by using a low-sodium-error electrode. Strong acid 
solutions, with a true pH of <1, may give incorrectly high pH measurements. 

3.2 Temperature fluctuations will cause measurement errors. 
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Errors will occur when the electrodes become coated with an oily material. See 
section 7.18 for special cleaning instructions. 

4.0 APPARATUS AND MATERIALS 

4.1 pH meter, Accumet Model 20 or equivalent with Automatic Temperature 
Compensation (ATC) 

4.2 Glass beakers, 25 mL and 400 mL 

4.3 25 mL dose cups 

4.4 Teflon coated stir-bars 

4.5 Stir-bar retriever 

4.6 Magnetic stirplate 

4.7 Shaker, 12 place 

4.8 Analytical balance, capable of weighing to 0.1 g 

5.0 REAGENTS 

5.1 Buffer solutions (pH 4.0,6.0,7.0,8.0, 10.0, 12.0) 

5.2 Laboratory reagent grade water (Lab Water) 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Samples are collected in soil jars and stored at 4°C until analysis. Since there are no 
published holding times for this method, sample analysis should be performed as soon as 
possible. 
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7.0 PROCEDURES 

SAMPLE PREPARATION 

7.1 Mix samples thoroughly. Discard any foreign objects such as sticks, leaves and rocks. 
Decant any standing liquid. Using the balance, weigh out 20.0 g of sample into a 400 
mL glass beaker. Record weight in pH logbook (Figure 1). 

7.2 Add 20 mL of laboratory reagent grade water to the sample. Cover the top of the 
beaker with parafilm. 

7.3 Place the sample on the shaker and allow it to shake, at medium speed, for one hour. 

7.4 After one hour, remove the sample from the shaker and allow it to settle for one hour. 

7.5 After one hour, decant the standing liquid into a 25 mL beaker. If no standing liquid is 
present, add sufficient laboratory reagent grade water to result in standing water, 
cover with parafilm, and repeat steps 7.3 through 7.5. 

7.6 Record total volume of laboratory reagent grade water added to sample in pH 
logbook. If volume of laboratory reagent grade water (in mL) added to sample 
exceeds the initial gram weight of the sample, flag sample data in pH logbook with 
reason for addition of excess laboratory reagent grade water (eg. minimum volume of 
water required in order to cover pH probe). 

CALIBRATION OF PH METER 

7.7 NORMAL RANGE CALIBRATION (pH range 3.5 - 10.5) 

7.7.1 Meter should be calibrated daily. As described in the following steps, conduct 
a two-point calibration with pH buffers 4 and 10. Perform a calibration check 
using pH 7 buffer. The source/lot number of each solution at the time of 
analysis must be recorded in the logbook (Figure 1). 

7.7.2 Dispose of buffer solutions used the previous day (see Waste Disposal, 
section 1.4). Put about 20 mL of the appropriate buffer solution into new dose 
cups. Place a tiny stir bar in each new cup. 

7.7.3 Rinse probe (i.e., electrode) with laboratory DI laboratory reagent grade water. 
Gently blot dry with kimwipe. 

7.7.4 Place pH 4 buffer on stir plate. Turn stir plate on so that the stir bar spins 
without creating a vortex. Push 1 key (meaning add a standard). Then push 4 
(calibrate). Record the value in the pH logbook. 
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7.7.5 Remove pH 4 buffer. Rinse probe. Blot dry. 

7.7.6 Repeat step 7.7.4 with the pH 10 buffer. Record the value in the pH logbook. 
Remove pH 10 buffer. Rinse and dry probe. 

7.7.7 With the pH 7 buffer, repeat step 7.7.4, but DO NOT press any keys as this 
reading is a calibration check. Record reading in pH logbook. Results must be 

within 0.05 pH units of the true value for analysis to proceed. 

NOTE: If buffer readings are not within 0.05 pH units of expected values 
(4.00, 7.00 and 10.00) the electrode may need cleaning. Rerun and enter in 
pH lab notebook that meter was recalibrated with the pH 4 and 10 buffers, 
with the pH 7 buffer used as a calibration check. Also record any 
maintenance performed. 

7.8 LOW RANGE CALIBRATION 

7.8.1 If pH of a sample as is less than 3.5, the instrument must be recalibrated 
using buffers that bracket the expected pH of the sample, as described below. 
The source/lot number and temperature of each solution at the time of 
analysis must be recorded in the logbook (Figure 1). 

7.8.2 Rinse probe (i.e., electrode) with laboratory reagent grade water. 

7.8.3 . Gently blot dry with kimwipe. 

7.8.4 Place pH 2 buffer on stir plate. Turn stir plate on so that the stir bar spins 
without creating a vortex. Push 1 key (meaning add a standard). Then push 4 
(calibrate). Record the value in the pH logbook. 

7.8.5 Remove pH 2 buffer. Rinse probe. Blot dry. 

7.8.6 Repeat step 7.8.3 with the pH 7 buffer. Record the value in the pH logbook. 
Remove pH 7 buffer. Rinse and dry probe. 

7.8.7 With the pH 4 buffer, repeat step 7.8.3, but DO NOT press any keys as this 
reading is a calibration check. Record reading in pH logbook. Results must be 
within 0.05 pH units of the true value for analysis to proceed. 

NOTE: If buffer readings are not within 0.05 pH units of expected values 
(2.00,4.00 and 7.00) the electrode may need cleaning. Rerun and enter in pH 
lab notebook that meter was recalibrated with the pH 2 and 7 buffers, with the 
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pH 4 buffer used as a calibration check. Also record any maintenance 
performed. 

7.9 HIGH RANGE CALIBRATION 

7.9.1 If pH of a sample as determined in Sections 7.10 through 7.17 is greater than 
10.5, the instrument must be recalibrated using buffers that bracket the 
expected pH of the sample, as described below. The source/lot number and 
temperature of each solution at the time of analysis must be recorded in the 
logbook (Figure 1). 

7.9.2 Rinse probe (i.e., electrode) with laboratory reagent grade water. Gently blot 
dry with kimwipe. 

7.9.3 Place pH 7 buffer on a stirplate. Turn stir plate on so that the stir bar spins 
without creating a vortex. Push 1 key (meaning add a standard). Then push 4 
(calibrate). Record the value in the pH logbook. 

7.9.4 Remove pH 7 buffer. Rinse probe. Blot dry. 

7.9.5 Repeat step 7.9.3 with the pH 12 buffer. Record the value in the pH logbook. 
Remove pH 12 buffer. Rinse and dry probe. 

7.9.6 With the pH 10 buffer, repeat step 7.9.3, but DO NOT press any keys as this 
reading is a calibration check. Record reading in pH logbook. Results must be 
within 0.05 pH units of the true value for analysis to proceed. 

NOTE: If buffer readings are not within 0.05 pH units of expected values 
(7.00, 10.00 and 12.00) the electrode may need cleaning. Rerun and enter 
in pH lab notebook that meter was recalibrated with the pH 7 and 12 buffers, 
with the pH 10 buffer used as a calibration check. Also record any 
maintenance performed. 

ANALYSIS OF SAMPLES 

7.10 Sample analysis may proceed once the meter has been calibrated for the day with 
two buffers that bracket the expected pH of the sample, and after checking the 
calibration with a mid-range solution between the two buffers used for calibration of 
the meter (refer to sections 7.7,7.8, and/or 7.9 as applicable). 

7.11 For the range being used, rerun the appropriate calibration check point as the 
laboratory control sample (LCS) for the analytical batch. An LCS is required at the 
beginning of every batch of twenty or fewer samples. 
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7.12 Record date, time and initials for this analytical session. 

7.13 The decanted samples should be equilibrated to room temperature prior to analysis 
(i.e., at the same temperature as the calibration buffers, ±2 °C). A more accurate pH 
reading will be achieved when the buffers and the samples are at the same 
temperature. However, the Accumet® pH meter is equipped with automatic 
temperature compensation (A TC) for when samples and buffers are not at the same 
temperature. Refer to the Accumet® Model 20 pH/Conductivity Meter operating 
Instructions, #300143.3 (Revision C) for information on the ATC probe. 

7.14 Pour about 25 ml of the supernatant into a clean dose cup. Place a tiny stir bar in cup. 
Place on stir plate, turn on stir plate and immerse probes. 

7.15 When meter locks, record value displayed. 

7.16 Rinse probe with laboratory reagent grade water and blot dry between samples. 

7.17 Place probe in pH 4 buffer solution to store until next analysis. 

EQUIPMENT MAINTENANCE 

7.18 If an electrode becomes coated with an oily material that will not rinse free, the 
electrode can either (refer to instrument manual): 

.. be cleaned with an ultrasonic bath, or 

o be washed with detergent, rinsed several times with laboratory reagent grade 
water, placed in 1:10 HCI so that the lower third of the electrode is submerged, 
and then thoroughly rinsed with laboratory reagent grade water. 

An electrode that will not calibrate properly must be replaced. 

REPORTING OF RESULTS 

7.19 All pH measurements less than 10.0 are to be reported using two significant figures. 

Examples: 2.46 = 2.5 
6.32 = 6.3 
9.94 = 9.9 

7.20 All pH measurements which are at or greater than or round up to 10.0 are to be 
reported to three significant figures. 
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Examples: 9.95 = 10.0 
12.25 = 12.3 
13.76 = 13.8 
11.95 = 12.0 

7.21 When a sample duplicate is analyzed, both the original result and duplicate result are 
recorded in the pH logbook; however, the original sample result is to be reported to 
the client. 

7.22 After completion of each test, the logbook must be signed and dated by the person 
performing the test. All unused lines are to be "z-ed" out and initialed and dated. 

7.23 The sample data results, with any appropriate notations, are entered into KIMS by the 
analyst. Refer to the current revision of SOP CA-762 for instructions on data entry. A 
batch sheet is generated (Figure 2). Raw data and batch sheets are reviewed for 
completeness and accuracy by the Inorganic Department Manager or other qualified 
designee. 

7.24 All batch sheets and copies of the raw logbook data are filed with the Inorganic 
Department Manager for approximately 3 months, for reference by analysts. Prior 
data are archived. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and corrective 
actions. Table 1 criteria are intended to be guidelines for analysts. The table does not 
cover all possible situations. If any of the QC requirements are outside the recovery ranges 
listed in Table 1, all associated samples must be evaluated against all the QC. In some 
cases data may be reported, but may be reanalyzed in other cases. Making new reagents 
and standards may be necessary if the standardization is suspect. The corrective actions 
listed in Table 1 may rely on analyst experience to make sound scientific judgements. 
These decisions are based on holding time considerations, remaining sample volume and 
client and project specific Data Quality Objectives. The Department Manager, Operations 
Manager, and/or Quality Assurance Officer may be consulted to evaluate data. Some 
samples may not be able to be reanalyzed within hold time. In these cases "qualified" data 
with narration may be advisable after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
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will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

8.1 One sample duplicate is to be analyzed per batch or every 10 sample analyses. 

8.1.1 Acceptance criteria for duplicates is a difference of less than or equal to 
20% relative percent difference between sample and duplicate results. 

8.1.2. If criterion is not met, check calibration and reanalyze sample in duplicate. 

8.2 One Laboratory Control Sample (LCS) is to be analyzed per batch or every 20 
samples. 

8.2.1 The LCS must be within 90-110% recovery for analysis to proceed. 

8.2.2 If criteria are not met, recalibrate. 

9.0 METHOD PERFORMANCE 

Refer to method 9045. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

"Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods", SW-846, third 
Edition, Final Updates I, II, IIA, liB, III, IliA, IIIB, revised November 2004, Method 9045D. 

Katahdin SOP CA-101, Equipment Maintenance 

Katahdin SOP CA-762, Wet Chemistry Data Entry and Review Using Katahdin Information 
Management System (KIMS) 

Department of Defense Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 4.1, 04/22/09 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, June 
2003 
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TABLE 1 

QC REQUIREMENTS 

Analytical Applicable QC Check Minimum Acceptance Corrective Action 
Method Parameter Frequency Criteria 
SW9045 PH (soil) 2-point Once per day, ± 0.05 pH If calibration is not 

calibration prior to use units for achieved, check meter, 
with pH each buffer buffer solutions, and 
buffers probe; replace if 
with a necessary; repeat 
midrange calibration 
cal. check 

LCS One per batch 90-110% Correct problem, 
of twenty or recovery reca Ii brate 
fewer samples 

Sample One sample RPD ~20% (1) Investigate problem 
duplicate duplicate per and reanalyze sample 

every ten field in duplicate 
samples (2) If RPD is still 

unacceptable, report 
original result with 
notation or narration. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-709-07 METHOD SWS46 9045, current 
revision 

Apparatus/Materials 

Reagents 

Sample 
preservation/ 
handling 

Procedures 1) Shake, at medium speed, for 1 ) Continuously stir the 
one hour. suspension for five minutes. 

2) Add more liquid after shaking 2) No guidance for samples with 
and settling if there is no no standing liquid left. 
standing liquid left. 3) Report both pH and 

3) All buffers and samples are temperature at the time of 
analyzed at room temperature. analysis. 
pH meter is equipped with 
automatic temperature 
compensation. 

QC - Spikes 

QC-LCS 

QC-
Accuracy/Precision 
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FIGURE 1 

EXAMPLE OF pH LOGBOOK PAGE 

KATAHDIN ANAL YTICAL SERVICES, INC. 
CORROSIVITY pH I pH Soil 

Accumet 20 pH Meter - SN - COO24321 pH Probe SN - 11J. 11 L{o 'B 
SW 846 90450 v CLP SOW 

ALiBRATION STDS: CALIBRATED TO: LOT NO: 

pH 7.00 /.00 Sw L ::l&l.'( 
pH 4.00 Ll.oO SL0L C>iyO 
pH 5.00 

pH 10.00 In OJ :5WL ~(, S'O 

IpH B.OO 

pH 12.00 

I I 
LAB SAMPLE ANALYSIS SAMPLE SAMPLE REPORTED 

ID TIME VOL (mL) WEIGHT(g) pH pH 

LCS WG I;} 3YS:;- ( :/'.)-0 dO.O () U. ClODO /.0 \ /·0 

Sc..I.;l.';J'-J-S- D: )J. ~O.n dO. ()u1/ 10'60 G.g 
DUP WG I d 34 - (, I ~ '.:>-'-/ ::io.o d-<9.00(" (0. ~ I G.q 
'S<:.I).:',Lj- (" I;) • . .;>G d(} 0 dO.OOI ,.,9 I. 'Ii' 
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ANALYST: (,,"rl/\ DATE: Cly.OL{·D~ 
CHECKED BY: DATE: 
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Parameter: pH(Soil) 

Date Analyzed: 02-AI'R-09 

Analyst Initials: JF 

Sample Samp Type Nethod 

5C1497-1 SN-1P Si',!!;.;C !HJ4SC 
5Cl197-2 SAMP SWEl46 9045C 

SC1497-] SAMP SWB4E 904!;:C 

WG62267-1 LCS SWB46 S045C 

SWII4G 9045C 

I-lG6226i-l 5C1497-1 
I-I'G62:2E7-2 SCH97-1 

FIGURE 2 

EXAMPLE OF BATCH SHEET FOR pH 

WET CHEMISTRY BATCH REPORT 
Apr 06 2009. oe: 12 am 

Batch: I-IG62267 

Prep Date: 02-APR-D9 

Prep Method: SHIl46 904.5C 

Prep Chemist, JF 

Initial Arnt. Final Arnt. Rpt. OF Resul t Rpt Result TS ('oj POL 

20.1769 "mL S.7 '.7 pH .1 

20.051g 20mL 7.62 7.6 pH fi9. .1 

20.193g 20mL 7.55 7.6 pH 88 • .1 

209 20mL 7 7 .• pH NA 

20.173g 20mL 8.69 8.7 pH NA 

Accepted bY: ____ C-=::..·~'__ __ _ 

>IDL Adj PQL RPD \Rec 

.1 

.1 .1 

.1 .1 

.1 .1 

.1 .1 
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1.0 SCOPE AND APPLICATION 

The purpose of this SOP is to describe the procedure used by Katahdin Analytical Services, 
Inc. technical personnel to measure the concentration of total dissolved solids (TDS) found in 
drinking and surface waters, domestic waters and groundwaters, industrial effluent and 
leachates as described in EPA Method 160.1 and SM 2540 C. 

This procedure applies to all determinations of dissolved solids as performed by Katahdin 
Analytical. This procedure is applicable to measurement of TDS to a Practical Ouantitation 
Level of 10 mg/L when 100 mL of sample is used for analysis. 

1.1 Definitions 

Total Dissolved Solids - the portion of total solids that passes through a standard 
glass fiber filter. 

Duplicate - A second aliquot of a sample that is prepared and analyzed in the same 
way as the original sample in order to determine the precision of the method. 

LCS - Laboratory Control Sample - A standard or solid reference material of known 
value that has been brought through the sample preparation an analysis process. 
The LCS is used to assess the accuracy of the method. 

MB - Method Blank - Reagent water that has been brought through the sample 
preparation and analysis process. The MB is used to assess contamination. 

POL - Practical Ouantitation Limit - The lowest concentration of an analyte that is 
routinely reported by the laboratory; nominally three to five times the MDL. 

MDL - Method Detection Limit - The minimum concentration of an analyte that can 
be identified, measured, and reported with 99% confidence that the analyte 
concentration is greater than zero. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of, analysts experienced 
in the analysis of total dissolved solids by Method 160.1 and 2540 C. Each analyst 
must demonstrate and document their ability to generate acceptable results with this 
method. Refer to Katahdin SOP OA-805, current revision, "Personnel Training & 
Documentation of Capability". 

It is the responsibility of all Katahdin technical personnel involved in analysis of TDS 
by EPA 160.1 and SM 2540 C to read and understand this SOP, to adhere to the 
procedures outlined, and to properly document their data in the appropriate lab 
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notebook. Any deviations from the test or irregularities with the samples should also 
be recorded in the lab notebook and reported to the Department Manager or 
designated qualified data reviewer responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs (material safety data sheets) for all the materials 
used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical 
Environmental Health and Safety Manual including the Katahdin Hazardous waste 
Management Plan and must follow appropriate procedures. These include the use of 
appropriate personal protective equipment (PPE) such as safety glasses, gloves and 
lab coats when working with chemicals or near an instrument and not taking food or 
drink into the laboratory. Each analyst should know the location of all safety 
equipment. Each analyst shall receive a safety orientation from their Department 
Manager, or designee, appropriate for the job functions they will perform. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous waste Management Plan for further details on pollution 
prevention techniques. 

Wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Hazardous waste Management Plan and Safety 
Manual and SOP SD-903, "Sample Disposal," current revision. 

2.0 SUMMARY OF METHOD 

A well-mixed sample is filtered through a standard glass fiber. The filtrate is evaporated 
and dried to constant weight at 180a C. 
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3.0 INTERFERENCES 

Highly mineralized waters containing significant concentrations of calcium, magnesium, 
chloride and/or sulfate may be hygroscopic and will require prolonged drying, desiccation, 
and rapid weighing. 

Samples containing high concentrations of bicarbonate will require careful and possibly 
prolonged drying at i80°C to insure that all the bicarbonate is converted to carbonate. 

Too much residue in the evaporating dish will crust over and entrap water that will not be 
driven off during drying. Total residue should be limited to 200 mg. 

4.0 APPARATUS AND MATERIALS 

4.1 Vacuum pump - capable of generating vacuum at 20 to 25 psi 

4.2 Glass fiber filter discs without organic binders, 47 mm diameter, nominal pore size 2.0 
um or less. Gelman type NE, Millipore type AP40, Whatman type 934-AH, or 
equivalent are acceptable. 

4.3 Oven - while oven temperature during evaporation must not exceed 98°C, the oven 
must have the capability of reaching 1800 ± 2° C. 

4.4 Plastic filter funnel with filter support grid and magnetic closure, 300 mL capacity 

4.5 Filter flask with side arm, 500 mL capacity 

4.6 Evaporation dishes - porcelain dishes (crucibles) capable of containing a 100 mL 
maximum volume. 

4.7 Analytical balance - capable of weighing to 0.2 mg; balance must be 
calibrated in accordance with Katahdin SOP, CA-i02, Balance Calibration, 
before each measurement. Weights used are 100.0 g, 10.0 g, 2.0 g and 
readings are recorded in the TDS Logbook (Figure 1). 

4.8 Desiccator - with conditioned indicating desiccant (desiccant is conditioned by 
drying at 21 O°C for one hour) 

4.9 Graduated Cylinders - 10, 25, 50, 100, 250 mLs. 
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5.0 REAGENTS 

5.1 Laboratory reagent grade water, 

5.2 Laboratory Control Sample (LCS) solution - Carefully weigh out 0.7450 g of reagent 
grade potassium chloride. Add it to a one liter volumetric flask and bring it up to 
volume with laboratory reagent grade water. Mix well until dissolved. The true value 
is 745.0 mg/L. Alternatively, a purchased solution with a certified TDS value may 
be used. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Samples are collected in plastic or glass bottles. 

The analytical holding time for this test is 7 days from the time of sampling. To obtain a POL 
of 10 mg/L, 100 mL of sample is required. To minimize microbiological decomposition of 
solids, samples are required to be refrigerated (4 ac) from the time of collection until analysis. 

The filtrate from the total suspended determination (EPA 160.2 or SM 2540 D) may be used 
for the determination of total dissolved solids. 

7.0 PROCEDURES 

7.1 Prepare evaporation dishes - Heat evaporating dishes (crucibles) to 180a C for 1 hour. 
Cool in desiccator for at least one hour and store until needed. Weigh each dish 
before use and record initial weight in TDS Logbook (figure 1). 

7.2 Prepare glass fiber filter - Assemble filter apparatus. Insert filter disk with wrinkled 
side up. Note: handle filter disks carefully with forceps, grasping each disk at its outer 
edge to avoid damaging the exposed portion of the filter. Apply vacuum and wash 
filter disk with three successive 20-mL aliquots of laboratory reagent grade water. 
Continue suction until no traces of water remain. Discard the rinsates. Rinsed filters 
may be stored in the desiccator until use. 

7.3 Assemble filter apparatus with clean filter and start the vacuum pump. Shake sample 
vigorously and quantitatively transfer 100 mL of sample, or another measured aliquot 
less than 100 mL, to the filter funnel using a graduated cylinder. Record the sample 
volume in the TDS Logbook. 

Alternatively, 100 mL, or another measured aliquot, of the filtrate generated during 
TSS analysis may be used (refer to Katahdin SOP CA-720, current revision). 
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Filter sample through the glass fiber filter. Rinse with three successive i0-mL aliquots 
of laboratory reagent grade water while applying suction to remove all water. 

Note: If the measured volume does not filter completely, the sample must be 
prepared again. It is impossible to known how much of the dissolved matter has 
gone through the filter paper and therefore not possible to determine the actual 
sample aliquot. For these cases, it is advisable to prepare several extra filter discs 
and store them in the desiccator. 

Note: Since excessive residue may form a water trapping crust, samples in excess 
of 200 mg of residue must be rerun at a dilution. 

7.5 Quantitatively transfer filtrate to porcelain dishes (crucibles) and evaporate to dryness 
in oven at 98aC (to prevent boiling and splattering of the sample). Record initial time 
and temperature of the oven in the TOS Logbook. Record the oven 10 and the 
thermaometer 10 in the TOS logbook. 

7.6 Dry evaporated sample for at least 1 hour at i80aC ± 2.0ac. Record initial and final 
time and temperature (at i80aC) in the TOS Logbook. Cool in the desiccator for at 
least one hour and weigh. Repeat cycle of heating, cooling, and weighing until a 
constant weight is obtained or until the difference between successive weighings is 
0.5 mg or 4%, whichever is less. For each sample, method blank, and LCS, record 
the final two weights in the TOS logbook once a constant reading is obtained. 

7.7 The initial sample volume and initial and final sample weights are entered manually 
into the Katahdin Information Management System (KIMS) for calculation and 
reporting. After the data are entered, a batch sheet (Figure 2) is automatically printed 
by KIMS. Refer to the current revision of Katahdin SOP CA-732 ("Wet Chemistry 
Data Entry and Review Using Katahdin Information Management System") for further 
information. 

The final concentration of TOS is calculated by KIMS using the following formula: 

TOS (mg/L) = [Wt of crucible + residue (9)] - [Wt of crucible (9)] * 1000 m9 * 1000 mL 
Sample Volume (mL) g L 

7.8 After completion of each test, the TOS Logbook must be signed and dated by the 
person performing the test. All unused lines are to be "z-ed" out and initialed and 
dated. 
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8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 and to details in this section for a summary of QC requirements, 
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for 
analysts. The criteria does not cover all possible situations. If any of the QC requirements 
are outside the recovery ranges listed in this section or in Table 1, all associated samples 
must be evaluated against all the QC. In some cases data may be reported, but may be 
reanalyzed in other cases. Making new reagents and standards may be necessary if the 
standardization is suspect. The corrective actions listed in this section and in Table 1 may 
rely on analyst experience to make sound scientific judgements. These decisions are 
based on holding time considerations, client and project specific Data Quality Objectives 
and on review of chromatograms. The supervisor, Operations Manager, and/or Quality 
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be 
reanalyzed within hold time. In these cases "qualified" data with narration may be advisable 
after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

8.1 The analytical balance must be calibrated in accordance with Katahdin SOP, 
CA-102, Balance Calibration, before each measurement. Weights used are 
100 g, 10 g and 2.0 g and readings should be recorded in the TDS logbook. 

ASTM Class 1 Wei9_ht Acceptance Range 
100g 99.0000g - 101.00009 
10g 9.9000g - 10.1 OOOg 
2.0g 1.9800g - 2.0200g 

8.2 One blank sample must be run with every batch of twenty or fewer samples. Fill a 
preweighed evaporating dish with laboratory reagent grade water, evaporate, and 
reweigh. 

Acceptance Criteria: The measured TDS for the blank must be below the PQL of 10 
mg/L. 
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Corrective Action for Non-Conformance: Reanalyze all associated samples. If 
samples can not be reanalyzed, a Corrective Action Report (CAR) must be initiated 
and data appropriately qualified. 

8.3 A duplicate sample must be run for every 10 samples. Calculate the mean (X) of the 
sample and sample duplicate and relative percent difference (RPD) of the duplicates 
as follows: 

X = Xl+X~ 
2 

RPD = x 100 

where X1 = filterable residue (TDS) measurement for sample 
X2 = filterable residue (TDS) measurement for sample duplicate 

Acceptance Criteria: Relative Percent Difference (RPD) ,:::20%. 

Corrective Action for Non-Conformance: Reanalysis of sample in duplicate; if RPD is 
again >20%, report original result with the appropriate flag or narration. 

8.4 One Laboratory Control Sample (LCS) must be prepared and analyzed with every 
sample batch of twenty or fewer samples. 

Acceptance Criteria: Recovery within 90%-110% of the true value. 
Corrective Action for Non-Compliance: Reanalyze all associated samples. If 
samples can not be reanalyzed, a Corrective Action Report (CAR) must be initiated 
and data appropriately qualified. 

9.0 METHOD PERFORMANCE 

The method detection limit (MOL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually and filed with the Department Manager and with the QAO. 
Refer to the current revision of Katahdin SOP QA-806, Method Detection Limit, Instrument 
Detection Limit and Reporting Limit Studies and Verifications, for procedures on 
determining the MOL 

Refer to the current revision of Methods 160.1 and 2540 C for other method performance 
parameters and requirements. 
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10.0 APPLICABLE DOCUMENTS/REFERENCES 

Method 160.1, Total Filterable Residue, "Methods for Chemical Analysis of Water and 
Wastes", EPA-600/4-79-020, Revised March, 1983. 

Method 2540 C. Total Dissolved Solids Dried at 180°C, "Standard Methods for the 
Examination of Water and Wastewater", 18th edition, 1992, APHA-AWWA-WPCF. 

Department of Defense Quality Systems Manual for Environmental Laboratories (DOD 
QSM), Version 4.1, 04/22/09. 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, 
June 2003. 

Katahdin SOP CA-1 01, Equipment Maintenance, current revision. 
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TABLE 1 

QC REQUIREMENTS 

QC Check Minimum Acceptance Corrective Action 
Frequency Criteria 

Method blank One per prep TDS < POL (1) Investigate source of 
batch of 20 or contamination 
fewer (2) Evaluate the samples and 
samples) associated OC: i.e. If the blank results 

are above the POL, report sample 
results which are <POL or > 10X the 
blank concentration. 
Otherwise, reprep a blank and the 
associated samples. 

LCS One per prep 90%-110% (1) Investigate source of problem. 
batch of 20 or recovery (2) If the LCS recovery is high but the 
fewer sample results are <POL, narrate. 
samples) Otherwise, reprep a blank and the 

remaining samples. 

Sample Duplicate One sample RPDgO (1) Investigate problem and reanalyze 
duplicate per sample in duplicate 
ten samples (2) If RPD still >20, report original 

result with notation. 
Initial Demonstration Initially once All recoveries Investigate source of problem; rerun P 
of Performance: per analyst, within method & A study 
Precision and then yearly. OC 
accuracy study using acceptance 
4 replicate analyses limits 
LCS 

MOL study Refer to KAS SOP OA-806, "Method Detection Limit, Instrument 
Detection Limit and Reporting Limit Studies and Verifications", current 
revision. 
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TABLE 2 

SUMMARY OF METHOD MODIFICATIONS 

Topic Katahdin SOP CA-719-05 EPA method 160.1and SM 2540C, 
current revisions 

Apparatus/Materials 

Reagents 

Sample preservation/ 
handling 

Procedures 

QC - Spikes 

QC - LCS 

QC - Accuracy/Precision Duplicate Frequency 1/10 Duplicate Frequency 1/20 

QC - MOL 
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FIGURE 1 

EXAMPLE OF TDS LOG BOOK PAGE 
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arameter: Solids-Filterable Residue 

at.e Analyzed: l)-FEB-Oll 

nalyst Initials: JF 

ample Samp Type Method 

B0510-5 SAMP STDloI 2540C 

80598-2 SAt·IP STDM 2540C 
G41l341l-1 MIlLANK STPto! 2S"IOC 
G4534E!-2 STDM 2540C 

G46348-1 
G41l348-2 

Entered by: 

58069B-2 

580698<2 

Tare Amt. 

76.06370g 
89.97090g 
76.480209 
58.36760g 

FIGURE 2 

EXAMPLE OF TDS BATCH SHEET 

Final Amt.. 

76. 091409 
89.02560g 
76.4882 09 
88.44:150g 

WET CHEMISTRY BATCH REPORT 
Feb 14 200a, 10:51 am 

Batch: WG4B348 

Prep Date: 12-FEB-Oa 

?rep Method: 8M 2540C 

Prep Chemist: JF 

Rpt. DF Result RpC Result 

27' 
1094 

'" 

277 mg/L 
1100 mg/L 
mo. mg/L 
740 mg/L 

TS(%) 

NA 
NA 
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10 
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Adj POL RPD 
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10 
10 
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The intended application of this method is to determine the hydrogen cyanide released from 
wastes. This method is applicable to all waste except those that will form explosive mixtures 
when combined with acids. This test measures only the hydrocyanic acid evolved at the test 
conditions. It is not intended to measure forms of cyanide other than those that are evolved 
under the test conditions. The regulatory limit for Total Releasable Cyanide is 250 mg/Kg 
waste. 

1.1 Definitions 

Reactive Cyanide - Cyanide released under the test conditions defined under 
SW846 Chapter 7,7.3.3.2 where the sample is exposed to mildly acidic conditions. 

Duplicate - A second aliquot of a sample that is prepared and analyzed in the same 
way as the original sample in order to determine the precision of the method. 

LCS - Laboratory Control Sample - A standard or solid reference material of known 
value that has been brought through the sample preparation an analysis process. 
The LCS is used to assess the accuracy of the method. 

LOD - Limit of Detection. The smallest amount or concentration of an analyte that 
must be present in a sample to be detected at a 99% confidence level. At the LOD, 
the false negative rate is 1 %. 

MB - Method Blank - Reagent water that has been brought through the sample 
preparation and analysis process. The MB is used to assess contamination. 

POL - Practical Ouantitation Limit - The lowest concentration of an analyte that is 
routinely reported by the laboratory; nominally three to five times the MOL. 

MOL - Method Detection Limit - The minimum concentration of an analyte that can 
be identified, measured, and reported with 99% confidence that the analyte 
concentration is greater than zero. 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the analysis of reactive cyanide according to SW-846, 7.3.3.2. Each analyst must 
demonstrate and document their ability to generate acceptable results with this 
method. Refer to Katahdin SOP OA-805, "Personnel Training & Documentation of 
Capability", current revision. 

It is the responsibility of all Katahdin technical personnel involved in analysis of 
reactive cyanide according to SW-846, 7.3.3.2, to read and understand this SOP, to 
adhere to the procedures outlined, and to properly document their data in the 
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appropriate lab notebook. Any deviations from the test or irregularities with the 
samples should also be recorded in the lab notebook and reported to the Department 
Manager or designated qualified data reviewer responsible for this data. 
It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. These 
materials include the following: Sodium Hydroxide, Potassium Cyanide, Sulfuric Acid, 
Hydrochloric Acid, Barbituric Acid, Silver Nitrate and Pyridine. 

Each qualified analyst or technician must be familiar with the Katahdin Analytical 
Environmental Health & Safety Manual including the Katahdin Hazardous Waste 
Plan and must follow appropriate procedures. These include the use of appropriate 
personal protective equipment (PPE) such as safety glasses, gloves and lab coats 
when working with chemicals or near an instrument and not taking food or drink into 
the laboratory. Each analyst should know the location of all safety equipment. Each 
analyst shall receive a safety orientation from their supervisor, or designee, 
appropriate for the job functions they will perform. 

1.4 Pollution PreventionlWaste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Management Plan for further details on pollution 
prevention techniques. 

All remaining basic waste from the distillation, receiver contents, is treated as 
though cyanide is present and disposed of in the pyridine (UN-High" stream) waste 
satellite located in the Wet Chemistry laboratory. When this container is full, it is 
then taken to the hazardous waste disposal area and the contents are transferred 
to the pyridine waste drum. 

The acidic portion of the distillation, still contents, is placed in acid waste (UA" 
stream) via the satellite accumulation in the Wet Chemistry laboratory. Other 
wastes generated during the preparation of samples must be disposed of in 
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accordance with the Katahdin Hazardous Waste Management Plan and Safety 
Manual and SOP SD-903, "Sample Disposal" and CA-107 , "The Management of 
Hazardous Waste as it Relates to the Disposal of Laboratory Process Waste, 
Reagents, Solvents and Standards," current revisions. Expired standards are lab 
packed, placed in the Katahdin hazardous waste storage area, and disposed of in 
accordance with these SOPs. 

2.0 SUMMARY OF METHOD 

An aliquot of acid is added to a fixed weight of waste in a closed system. The gas that is 
generated is swept into a scrubber. The cyanide in the gas is absorbed in a NaOH 
scrubbing solution that is analyzed for cyanide by Katahdin SOP CA-773, "Colorimetric 
Analysis of Total and Amenable Cyanide Using the Automated Konelab Multiwavelength 
Photometric Analyzer". 

3.0 INTERFERENCES 

Interferences are undetermined. 

4.0 APPARATUS AND MATERIALS 

4.1 Magnetic stirrer; to achieve approximately 30 rpm. 

4.2 Magnetic stirring bars and retriever. 

4.3 Flexible tubing for connection from the nitrogen supply to the apparatus and from the 
flask to the absorber impinger unit (scrubber). 

4.4 Nitrogen gas tank with regulator. 

4.5 Gas valve capable of metering N2 flow to 20 psi 

4.6 Flowmeter capable of measuring flow at 60 mLlmin at the distillation station. 

4.7 Analytical balance weighing to 0.001g. 

4.8 10-mL buret 

4.9 12 gas washing bottles with 250ml graduated cylinders 

4.10 Buret stand and holder 
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4.11 0.1 mL and 5mL Eppendorf pipet and tips 

5.0 REAGENTS 
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5.1 Sulfuric Acid (0.1 N), H2S04: Add 5.6 ml of concentrated H2S04 to laboratory reagent 
grade water and dilute to 2 liters. 

5.2 Sulfuric Acid (0.01 N), H2S04: Volumetrically transfer 200 ml of 0.1 N H2S04 and dilute 
to 2 liters with laboratory reagent grade water to make the 0.01 N H2S04. 

5.3 Stock Cyanide Solution (1000 mg/L): CAUTION SHOULD BE USED IN HANDLING 
KCN SALTS. ADD POTASSIUM HYDROXIDE TO VOLUMETRIC FLASK PRIOR 
TO INTRODUCTION OF THE KCN SALTS. Place 0.5 g of KOH in 250-mL 
volumetric flask. Add 25 mL laboratory reagent grade water and swirl to dissolve. 
Add 0.6275 g of KCN to the flask, swirl to dissolve and bring to volume with laboratory 
reagent grade 01 water. Standardize this solution with 0.0192 N AgN03, or purchase 
standard with certified reference value. The Stock Cyanide Solution should be made 
from a source that is different from that used to make the instrument calibration 
standard. See Section 7.1 for the standardization procedure. Note: This solution 
represents a 0.0192 N concentration when considered for reaction with AgN03. To 
satisfy the complexation with Ag, 2 equivalents are required for CN. 

5.4 Sodium Hydroxide Solution (0.25 N) ,NaOH: Dilute 25.0 ml of 10 N NaOH to 1 liter of 
Laboratory reagent grade water. This solution could also be made by dissolving 10 g 
of NaOH in Laboratory reagent grade water and diluting to 1 liter. 

5.5 Laboratory reagent grade water: Equivalent in protocol as reagent or 01 water 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

6.1 Samples should be collected with a minimum of aeration. The filled sample bottle 
should contain no headspace and should be kept cool and in the dark until analysis. 
Samples can be held 14 days with no preservative. Perform analysis in a ventilated 
hood. 

6.2 Samples can be preserved by adjusting the sample pH to 12 with strong base; 
however, this will cause dilution of the sample, increase the ionic strength, and 
possibly change other physical or chemical characteristics of the waste which may 
affect the rate of release of the hydrocyanic acid. 
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7.1.1 Weigh approximately 10 g of sample in a 250 mL addition graduated cylinder. 
Record weight in the preparation logbook (Figure 1). 

Note: Please refer to Katahdin Analytical Services SOP CA-108, "Basic 
Laboratory Technique", current revision, for more information on 
subsampling. 

7.1.2 To prepare Method Blank transfer 10 g of laboratory reagent grade water to a 
250 mL addition graduated cylinder 

7.1.3 To prepare LCS transfer 0.05 mL (100 J.Lg CN) of the Stock Cyanide Solution 
(1000 mg/L, See Reagents 5.3) to a 250 mL addition graduated cylinder. 

7.1.4 To prepare a Matrix Spike (MS), weigh approximately 10 g of sample in a 250 
mL addition graduated cylinder. Spike the sample with 0.05 mL (100 J.Lg CN) 
of the stock cyanide solution (1000 mg/L, see reagent 5.3). 

7.1.5 To prepare sample Duplicate weigh out approximately 10 g of the sample 
selected/designated as the sample duplicate in a 250 addition graduated 
cylinder 

7.1.6 Add 190 ml of 0.25 N NaOH to each of the absorber graduated cylinders. 

7.1.7 Turn on the main valve on the Nitrogen tank. Make sure it is reading 300 psi 
or greater. 

7.1.8 Adjust the local N2 pressure valve in the hood ting knob and set the pressure 
to 20 psi on the low pressure gauge. 

7.1.9 Turn the Outlet Valve on from the flowmeter on until the flow registers 60 
mUmin. 

7.1.10 Add 180 mL of 0.01 N H2S04 to the addition graduated cylinders and connect 
the apparatus as shown in Figure 3. 

7.1.11 Use timer set for 30 minutes. After 30 minutes, disconnect all of the 
scrubbers on the apparatus. 

7.1.12 Close off the main valve on the nitrogen tank followed by the pressure 
adjusting knob and then the outlet valve. 
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7.1.13 A portion of the scrubber is transferred to 40-mL VOA vial for CN analysis. 
The remainder is covered and titrated ASAP for reactive sulfide where 
requested. 

7.2 ANALYSIS OF CN 

7.2.1 Cyanide concentration in the scrubber is determined by automated colorimetry 
(e.g., Konelab) in accordance with the protocols delineated in the most current 
revision of Katahdin SOP CA-773, Total Cyanide, for the analysis procedure. 

7.2.2 A portion of the scrubber solution may also be used for Reactive Sulfide 
analysis. See SOP CA-734, Reactive Sulfide: SW-846, 7.3.4.2. 

AxV 
R = specificrate 0 frelease , mg / Kg / Sec = -

WxS 
7.2.3 The rate of release of HCN (mg/Kg/sec) is calculated as follows: 

Where: 

A = concentration of HCN in the scrubber as mg/L = 1.04 x CN mg/L 
(1.04=MW HCN/MW CN= 27.03/26.0179) 

V = volume in scrubber, Liters, i.e. 0.19 
W= weight of waste, Kg 
S = Time of measurement, Time N2stopped - Time N2 started, sec 

7.2.4 The releasable HCN as mg/Kg is calculated as follows: 

AxV 
Total Re leasable HeN, mg / Kg = -

W 
Where: 

A = concentration of HCN in the scrubber as mg/L 
= 1.04 x CN mg/L (1.04=MW HCN/MW CN= 27.03/26.0179) 

V = volume in scrubber, Liters, i.e. 0.19 
W= weight of waste, Kg 

7.3 REPORTING 

7.3.1 Enter results, including sample preparation information, measured sample 
concentrations, and quality control data, into the Katahdin Information 
Management System for calculation and reporting. Refer to the current 
revision of SOP CA-762 ("Wet Chemistry Data Entry and Review Using 
Katahdin Information Management System") for further information. A 
batch sheet is generated (Figure 2). Raw data and batch sheets are reviewed 
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for completeness and accuracy by the Inorganic Department Manager or other 
qualified designee. 

7.3.2 All batch sheets and copies of the raw logbook data are filed with the 
Inorganic Department Manager for approximately 3 months, for reference by 
analysts. Prior data are archived. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and corrective 
actions. Table 1 criteria are intended to be guidelines for analysts. The table does not 
cover all possible situations. If any of the QC requirements are outside the recovery ranges 
listed in Table 1, all associated samples must be evaluated against all the QC. In some 
cases data may be reported, but may be reanalyzed in other cases. Making new reagents 
and standards may be necessary if the standardization is suspect. The corrective actions 
listed in Table 1 may rely on analyst experience to make sound scientific judgements. 

These decisions are based on holding time considerations, remaining sample volume and 
client and project specific Data Quality Objectives. The supervisor, Operations Manager, 
General Manager and/or Quality Assurance Officer may be consulted to evaluate data. Some 
samples may not be able to be reanalyzed within hold time. In these cases "qualified" data 
with narration may be advisable after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

Every instance of noncompliant method quality control requires the generation of a Corrective 
Action Report describing the problem, suspected cause and final resolution. Corrective action 
reports must be signed by the initiator, Department Manager, QA officer, and lab 
management. 

8.1 One laboratory control sample (LCS) is distilled with every batch of 20 samples. The 
LCS spike solution (1000 mg/L cyanide standard) is an independently prepared 
standard from which 0.1 ml is distilled. Evaluate the % recovery based on historical 
laboratory data. The range of recovery for the LCS is 0- 100 %. 
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8.2 A duplicate is run every ten samples. Sample duplicates are expected to agree within 
20% relative difference. If duplicate samples are out of control, re-distill another 
replicate. 

8.3 A method blank is analyzed with every batch or analytical session. The concentration 
of the blank must be less than the detection limit (1 mg/kg). 

9.0 METHOD PERFORMANCE 

The method detection limit (MOL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Inorganic 
Department Manager and with the QAO. Refer to the current revision of Katahdin SOP 
QA-806, Method Detection Limit, Instrument Detection Limit and Reporting Limit Studies 
and Verifications, for procedures on determining the MOL. 

Refer to the current revisions of SW-846, 7.3.3.2 for other method performance parameters 
and requirements. 

10.0 APPLICABLE DOCUM ENTS/REFERENCES 

Test Methods for Evaluating Solid Waste Physical/Chemical Methods, US EPA SW 846, 3rd 

edition, Volume 1 C, Chapter Seven, Section 7.3.3.2, Rev. 2, September 1994. 

Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, US EPA SW-846, 3rd 

Edition, Method 9012, Rev. 0, September 1986. 

Katahdin SOP CA-773, "Colorimetric Analysis of Total and Amenable Cyanide Using the 
Automated Konelab Multiwavelength Photometric Analyzer". 

Katahdin SOP CA-1 01, "Equipment Maintenance" 

Katahdin SOP CA-762, "Wet Chemistry Data Entry and Review Using Katahdin Information 
Management System (KIMS)" 

Katahdin SOP QA-806, Method Detection Limit, Instrument Detection Limit and Reporting 
Limit Studies and Verifications, current revision. 

Department of Defense Quality Systems Manual for Environmental Laboratories (000 QSM), 
Version 4.1, 04/22/09 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, June 
2003. 
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TABLE 1 

QC REQUIREMENTS 

Parameterl QC Check Minimum Acceptance 
Method Frequency Criteria 

Reactive Method blank One per prep HCN not detected 
Cyanide batch of 20 or >PQL (For 000 

fewer samples QSM, no analyte 
SW-846 detected> Y, PQL 
7.3.3.2 and> 1/10 the 

amount measured 
in any sample) 

LCS One per prep 0-100% 
batch of 20 or nominal; 
fewer samples statistically 

derived after 
sufficient historical 

Matrix Spike One per prep 0-100 %R 
batch of 20 or 
fewer samples 

Sample One every ten RPD :::20% 
Duplicate samples 

Demonstration One time per P&A meet method 
of analyst analyst initially criteria 
proficiency and annually 

thereafter 

(1 ) 
(2) 
(3) 

(4) 

(1 ) 

(2) 

(3) 

(1 ) 

(2) 

(3) 

(4) 

(5) 

(1 ) 

(2) 
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Corrective Action 

Investigate source of contamination 
Report all sample results <PQL. 
Report sample results >10X the 
blank result and flag results with a 
u8". 
Reanalyze all other samples 
associated with the failing blank. 
If the LCS fails high, report 
samples that are <PQL. 
Reanalyze lor recalibrate and 
reanalyze 
Redistill, recalibrate andlor 
reanalyze other samples. 
Evaluate the samples and 
associated QC: i.e. If the LCS 
results are acceptable, narrate. 
If both the LCS and MS are 
unacceptable reprep and reanalyze 
the samples and QC. 
Analyze unspiked sample scrubber 
solution with post-scrub spike to 
confirm matrix interference present 
in the scrubber 
It should be anticipated that 0% to 
very low recoveries may be 
evidenced in high metals content 
samples. 
Notate sample result in raw data if 
matrix interference confirmed 
Investigate problem and reanalyze 
sample in duplicate 
If RPD still >20, report original 
result with notation or narration. 

Repeat P&A study 

MOL study Refer to KAS SOP QA-806, "Method Detection Limit, Instrument Detection Limit 
and Reporting Limit Studies and Verifications", current revision. 
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SUMMARY OF METHOD MODIFICATIONS 

Topic Katahdin SOP CA-733-05 Method 7.3.3.2, current revision 

Apparatus/Materials (1 ) 250 mL scrubber (1 ) 50 mL scrubber 
(2) Gas washing bottles (2) Ground glass glassware 

Reagents (1 ) Cyanide reference solution, 1000 (1 ) Cyanide reference solution, 1000 
mg/L prepared in 250 mL with 0.5 g mg/L prepared in 250 mL with 0.625 
KOH g KOH 

Sample preservation/ 
handling 

Procedures (1 ) 190 mL of 0.25 N NaOH are added to (1 ) 50 mL of 0.25 N NaOH is added to 
each scrubber (absorber bottle) prior each scrubber, then diluted with 
to distillation. water to obtain an adequate depth of 

(2) 180 mL of 0.01 H2S04 added to liquid in the scrubber. 
reflux bottle. (2) Add enough sulfuric acid to fill flask 

halffull. 
QC - Spikes 

QC - LCS 

QC - Accuracy/Precision 

QC - MOL 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-733-05 
Date Issued: 08/09 
Page 14 of 16 

TITLE: REACTIVE CYANIDE: SW-846, 7.3.3.2 

FIGURE 1 
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FIGURE 2 

EXAMPLE OF SA TCH SHEET 

Parameter: Cyanide, Reactive 

Date Analyzed; 2S-MA.tt-09 

Analyst Initials: GJH 

Sample Samp Type Method 

selJO!>-l SAJ.lP SWEl46 7.3.3 

WG62DOO-l MaLANK SW8'l.6 7.3.3 
WG62000-2 LCS SWB46 7.3.3 
WG62000-3 DUP SW1l46 7.3,) 
WG62000-4 MS SWEl46 7.3.3 

Comments: 

\1G62000-1 SC1309r 1 
~1G6200a-;2 SCIJ09-1 

SC1309-1 
WG62000-4 SCIJ09-1 

WET CHEMISTRY BATCH REPORT 
Mar 25 2009. 01: 20 pm 

Batch: WG62000 

Prep Date: 2S-MAR- 09 

Prep Method: SW8<l6 7.3.4 

Prep Chemist.: GJl{ 

Initial Arnt. Final Amt. Rpt. DF Result Rpt Result TS{\) 

10. 3139 190.00mL .737 -.60n 01.0 mg/Kg 72. 
10.000g 190.00mL .7G .15692 U1.0 mg/Kg NA 
10.000g 190.00mL . " 126.136 '.4 mg/Kg NA 
n.9Hg 190.00mL .636 -.3353 01.0 rng/Kg NA 
10. 2729 190.00m!. 95.4907 La mg/Kg NA 

POL 

Entered bY'~(i!<i!Ao;=~ __ _ 
----= 

Accepted bY; __ <,,:(jJiL~<7"'---'=-____ _ 
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TiTLE: REACTIVE CYANIDE: SW-846, 7.3.3.2 

FIGURE 3 

REACTIVE CYANIDE APPARATUS 

N2 gas flow N2 gas flow 
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Addition gas washing bottle 
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The intended application of this method is to determine the hydrogen sulfide released from 
wastes. This method is applicable to all waste except those that will form explosive mixtures 
when combined with acids. This test measures only the hydrogen sulfide evolved at the test 
conditions. It is not intended to measure forms of sulfide other than those that are evolved 
under the test conditions. This method provides a means to determine the specific rate of 
release of hydrogen sulfide upon contact with an aqueous acid. The regulatory limit for Total 
Releasable Sulfide is 500 H2S mg/Kg waste. 

1.1 Definitions 

Duplicate - A second aliquot of a sample that is prepared and analyzed in the same 
way as the original sample in order to determine the precision of the method. 

Laboratory Control Sample (LCS): A standard material of known concentration that 
has been brought through the sample preparation and analysis process. The LCS is 
used to assess the accuracy of the method. One LCS is required per batch. 

LOD - Limit of Detection. The smallest amount or concentration of an analyte that 
must be present in a sample to be detected at a 99% confidence level. At the LOD, 
the false negative rate is 1 %. 

MB - Method Blank - Reagent water that has been brought through the sample 
preparation and analysis process. The MB is used to assess contamination. 

POL - Practical Ouantitation Limit - The lowest concentration of an analyte that is 
routinely reported by the laboratory; nominally three to five times the MOL. 

MOL - Method Detection Limit - The minimum concentration of an analyte that can 
be identified, measured, and reported with 99% confidence that the analyte 
concentration is greater than zero. 

Reactive Sulfide: Hydrogen Sulfide released under the test conditions defined under 
SW846 Chapter 7,7.3.4.2 where the sample is exposed to mildly acidic conditions 

1.2 Responsibilities 

This method is restricted to use by, or under the supervision of analysts experienced 
in the analysis of reactive sulfide according to SW-846, 7.3.4.2. Each analyst must 
demonstrate and document their ability to generate acceptable results with this 
method. Refer to Katahdin SOP OA-805, "Personnel Training & Documentation of 
Capability," current revision. 

It is the responsibility of all Katahdin technical personnel involved in the analysis of 
reactive sulfide according to SW-846, 7.3.4.2 and sulfide according to SW-846, 9034 
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to read and understand this SOP, to adhere to the procedures outlined, and to 
properly document their data in the appropriate lab notebook. Any deviations from the 
test or irregularities with the samples should also be recorded in the lab notebook and 
reported to the Department Manager or designated qualified data reviewer 
responsible for this data. 

It is the responsibility of the Department Manager to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. These 
materials include the following: Sodium Hydroxide, Sulfuric Acid, Hydrochloric Acid, 
Sodium Thiosulfate, Potassium Bi-iodate, Iodine and Sulfide. 

Each qualified analyst or technician must be familiar with Katahdin Analytical Health 
and Safety Manual including the Katahdin Hazardous Waste Management Plan and 
follow appropriate procedures such as: wearing safety glasses and gloves when 
working with chemicals or near an instrument; not taking food or drink into the 
laboratory; each analyst should know the location of all safety equipment and be 
trained on how to use it. 

1.4 Pollution Prevention/Waste Disposal 

Whenever possible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. Refer to the current revision of the 
Katahdin Hazardous Waste Management Plan for further details on pollution 
prevention techniques. 

The basic waste generated from this analysis is placed in satellite "G" or pyridine 
waste. The acidic waste is put in satellite "A" or acid waste. 

Other wastes generated during the preparation of samples must be disposed of in 
accordance with the Katahdin Hazardous Waste Management Plan and Safety 
Manual and SOP SD-903, "Sample Disposal" and CA-107, "The Management of 
Hazardous Waste as it Relates to the Disposal of Laboratory Process Waste, 
Reagents, Solvents and Standards," current revisions. Expired standards are lab 
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packed, placed in the Katahdin hazardous waste storage area, and disposed of in 
accordance with these SOPs. 

2.0 SUMMARY OF METHOD 

An aliquot of acid is added to a fixed weight of waste in a closed system. The gas that is 
generated is swept into an alkaline scrubber. The specific rate of release of hydrogen 
sulfide is determined. The sulfide is quantified using method 9034, Katahdin SOP CA-722, 
"Titrimetric Determination of Sulfide using EPA Method 376.1, SM4500S2 F, SW846 9034 
and SW 7.3.4". 

3.0 INTERFERENCES 

Interferences are undetermined. 

4.0 APPARATUS AND MATERIALS 

4.1 Magnetic stirrer; to achieve approximately 30 rpm. 

4.2 Magnetic stirring bars and retriever. 

4.3 Flexible tubing for connection from the nitrogen supply to the apparatus and from the 
flask to the absorber impinger unit. 

4.4 Nitrogen gas tank with regulator. 

4.5 Gas valve capable of metering N2 flow to 20 psi 

4.6 Flowmeter capable of measuring flow at 60 mLlmin at the distillation station. 

4.7 12 gas scrubbers, with 250mL graduated cylinders 

4.8 Analytical balance weighing to 0.001 g. 

4.9 1 O-mL buret 

4.10 Stir plate for titration 

4.11 Buret stand and holder 

4.12 Disposable pasteur pipets 

4.13 1 mL and 5 mL calibrated Eppendorf pipets and tips 
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4.14 250 mL graduated cylinder (Class A) 

4.15 400 mL beakers 

5.0 REAGENTS 

SOP Number: CA-734-05 
Date Issued: 08/09 
Page 6 of 19 

5.1 Laboratory reagent grade water: Equivalent in protocol as reagent or 01 water 

5.2 Sulfuric acid (0.1 N), H2S04: Add 5.6 ml of concentrated H2S04 to laboratory reagent 
grade water and dilute to 2 liters. 

5.3 Sulfuric acid (0.01 N), H2S04: Volumetrically transfer 200 ml of 0.1 N H2S04 and dilute 
to 2 liters with laboratory reagent grade water to make the 0.01 N H2S04 . 

5.4 Sodium hydroxide solution (0.25 N) ,NaOH: Dilute 25.0 ml of 10 N NaOH to 1 liter of 
Laboratory reagent grade water. This solution may also be prepared by dissolving 10 
g of NaOH in laboratory reagent grade water and diluting to 1 liter. 

5.5 6N hydrochloric acid - CAUTION: In a fume hood add 500 mls of concentrated HCI to 
500 mllaboratory reagent grade water, slowly mix and allow to cool. 

5.6 Standard iodine solution 0.0250N: Dissolve 20 - 25 g KI in 1 L of laboratory reagent 
grade water and add 3.2 g iodine. After iodine has dissolved, standardize against 
0.0375N sodium thiosulfate using the starch solution as an indicator. (See Katahdin 
SOP CA-722, Titrimetric Determination of Sulfide, for the standardization procedure). 

5.7 0.0375N sodium thiosulfate titrant, (Na;§&~l. purchased 

5.8 Potassium iodide, KI, granular certifed ACS grade 

5.9 Starch, 0.5%, preserved with chloroform: purchased 

5.10 Sodium sulfide (Na2S) standard: Dissolve 3.75 g reagent grade sodium sulfide 
nonahydrate (Na2S ' 9H20; FW240.18) into 500 mL laboratory reagent grade water. 
This is 'equivalent to an estimated value of 1001 mg/L S or 1064 mg/L H2S. This must 
be standardized in accordance with the procedure described in Section 7 below. The 
sodium sulfide standard is stable for 6 months from the date of preparation. Store in 
an amber glass container in the refrigerator. 
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6.1 Samples should be collected with a minimum of aeration. The filled sample boUle 
should contain no headspace and should be kept cool and in the dark until analysis. 
Begin analysis as soon as possible. Perform analysis in a ventilated hood. 

6.2 Samples can be preserved by adjusting the pH to 12 with NaOH and adding zinc 
acetate. This may cause dilution of the sample, increase the ionic strength, and 
possibly change other physical or chemical properties of the waste that may affect 
the release of hydrogen sulfide. Samples are stored at 4°C in the dark. 

7.0 PROCEDURES 

7.1 STANDARDIZATION OF IODINE 

7.1.1 Repeat the titration in triplicate. Base normality on the mean of the titrations 
unless an outlier is established by statistical rationale. 

7.1.2 Using a class A volumetric pipet 10.0 mL of the Standard Iodine Solution (5.6) 
into a 400 mL beaker. Add 2 mL 6 N HCI and add 200 mL Laboratory reagent 
grade water. 

7.1.3 Place beaker on a stir plate; stir gently so as not to excessively aerate the 
sample. Titrate with 0.0375N sodium thiosulfate from a 10- mL buret with the 
tip submerged. Titrate until a straw color (pale yellow) develops. 

7.1.4 Add approximately -1 mL of starch indicator with a disposable pasteur pipet. 
The color will turn blue. Titrate with sodium thiosulfate until blue color 
disappears and the solution is clear and colorless. 

7.1.5 Record to two decimal places the total volume of sodium thiosulfate used for 
each of the three replicates. Using the average of the of the mLs of sodium 
thiosulfate used in the triplicate determinations calculate the normality of the 12 

Z
. 1 mLs Na?S03 x Normality Na?S03 

Norma lty ? = - -
- mLs 12 Titrated 

solution as follows: 

7.2 STANDARDIZATION OF SODIUM SULFIDE 

7.2.1 To standardize the Sodium Sulfide Standard (5.10) repeat the titration in 
triplicate. Base normality on the mean of the titrations unless an outlier is 
established by statistical rationale. The analysis is accomplished by placing 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-734-05 
Date Issued: 08/09 

TITLE: 

Page 8 of 19 

REACTIVE SULFIDE: SW-8467.3.4.2 

an excess of iodine based upon the sulfide concentration in the flask and 
back titrating the excess iodine with sodium thiosulfate. 

7.2.2 Using an adjustable pipet, add 10.0 mL of the Standard Iodine Solution (5.6) 
into a 400 mL beaker. Add 2 mL 6 N HCI and add 200 mL Laboratory reagent 
grade water. 

7.2.3 Quantitatively aliquot 2.0 mL of standard sulfide solution (5.10) dispensing 
below the surface of the liquid in the Erlenmeyer. 

7.2.4 Place Erlenmeyer flask on a stir plate; stir gently so as not to excessively 
aerate the sample. Titrate with 0.0375N sodium thiosulfate from a 25- mL 
buret with the tip submerged. Titrate until a straw color (pale yellow) develops. 

7.2.5 Add approximately -1 mL of starch indicator with a disposable pasteur pipet. 
The color will turn blue. Titrate with sodium thiosulfate until blue color 
disappears and the solution is clear and colorless. 

7.2.6 Record to two decimal places the total volume of sodium thiosulfate used for 
each of the three replicates. Using the average of the of the mLs of sodium 
thiosulfate used in the triplicate determinations calculate the concentration of 
sulfide as S2- mg/L as follows: 

Where: 

A 
B 
C 
D 
16,000 

S
2- IL (A x B)- (C x D)x 16,000 

mg = 
mLs Na2S 

= mLs iodine solution 
= normality of iodine solution 
= mls Na2S203 solution 
= normality of Na2S203 solution, and 
= mg equivalence S2-, 32,066 mg J 2 equivalence 

7.2.7 To convert the S2- mgJL to H2S multiply determined concentration of the sulfide 
solution times 1.06 where 1.06 = 34.08 g (MW H2S)J32.07 g (MW S). 

7.2.8 The concentration as H2S is entered into the spreadsheet for further 
calculations. 

7.3 SAMPLE PREPARATION FOR GENERATION OF RELEASABLE SULFIDE 

7.3.1 Weigh approximately 10 g of sample in a 250 mL addition graduated cylinder. 
Record weight in the preparation logbook. 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

SOP Number: CA-734-05 
Date Issued: 08/09 

TITLE: 

Page 9 of 19 

REACTIVE SULFIDE: SW-8467.3.4.2 

7.3.2 To prepare Method Blank transfer 10 g of Laboratory reagent grade water to a 
250mL addition graduated cylinder. 

7.3.3 To prepare LCS transfer 10.0 mL of Sodium Sulfide Standard (5.10) to a 
250mL addition graduated cylinder. 

7.3.4 To prepare a Matrix Spike (MS), weigh approximately 10 g of sample in a 
250mL addition graduated cylinder. Spike the sample with 10.0 mL of Sodium 
Sulfide Standard Solution (5.11). 

7.3.5 To prepare sample Duplicate weigh out approximately 10 g of the sample 
selected/designated as the sample duplicate in a 250mL addition graduated 
cylinder 

7.3.6 Add 190 ml of 0.25 N NaOH to each of the absorber graduated cylinders 

7.3.7 Turn on the main valve on the Nitrogen tank. Make sure it is reading 300 psi 
or greater. 

7.3.8 Adjust the local N2 pressure valve in the hood and set the pressure to 20 psi 
on the low pressure gauge. 

7.3.9 Turn the Outlet Valve of the flowmeter until the flow registers 60 mLlmin. 

7.3.10 Add 180mL of 0.01N H2S04 to the addition graduated cylinders and connect 
the apparatus as shown in fig. 3. 

7.3.11 Use a timer set for 30 minutes. After 30 minutes, disconnect all of the 
scrubbers on the apparatus. 

7.3.12 Close off the main valve on the nitrogen tank followed by the pressure 
adjusting knob and then the outlet valve. 

7.3.13 When requested a portion of the scrubber is transferred to 40-mL VOA vial for 
reactive CN analysis. The remainder is covered and titrated ASAP for reactive 
sulfide. 

7.4 ANALYSIS OF SULFIDE 

7.4.1 Releasable sulfide concentration is determined titrimetrically by analyzing a 
portion of the scrubber solution in accordance with the protocols delineated in 
the most current revision of Katahdin SOP CA-722, Titrimetric Determination 
of Sulfide Using EPA Method 376.1; SW846 9034. The scrubber aliquot is 
acidified to a pH of 2 using 15.0 mL 6N HCI prior to the start of the 
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iodometric titration. In the case where only reactive sulfide is performed 
take the entire 190 mL scrubber solution for titration else take 150 mL. 

7.4.2 A 40 mL portion of the scrubber solution may also be used for Reactive 
Cyanide analysis. See SOP CA-733, Reactive Cyanide: SW-846,7.3.4.2. 

7.4.3 The rate of release of H2S (mg/Kg/sec) is calculated as follows: 

AxV 
R = specific rate of release, mg / Kg / Sec = -

WxS 
Where: 

A = concentration of H2S in the scrubber as mg/L = 1.06 x S2- mg/L 
(1.06=MW H2S/MW S=34.08 g /32.07 g) 

V = volume in scrubber, Liters, i.e. 0.25 
W= weight of waste, Kg 
S = Time of measurement, Time N2 stopped - Time N2 started, sec 
7.4.4 The releasable H2S as mg/Kg is calculated as follows: 

Where: 

AxV 
Total Re leasable H?S, mg / Kg = --

- W 

A = concentration of H2S in the scrubber as mg/L = 1.06 x S2- mg/L 
(1.06=MW H2S/MW S=34.08 g /32.07 g) 

V = volume in scrubber, Liters, i.e. 0.25 
W= weight of waste, Kg 

7.4.5 The above calculations are typically done using a spreadsheet template on 
which the analyst enters the sample number, date prepared, date analyzed, 
initial sample weight, trap volume, volume of sample distillate, volume of 
standard iodine solution used, volume of sodium thiosulfate used, and the 
normality of both the iodine and sodium thiosulfate solutions. Results are 
reported to 2 significant figures with the method reported as SW 846, 7.3.4.2. 

7.4.6 Enter spreadsheet results, including sample preparation information, 
measured sample concentrations, and quality control data, into the Katahdin 
Information Management System for calculation and reporting. Refer to the 
current revision of SOP CA-762 ("Wet Chemistry Data Entry and Review 
Using Katahdin Information Management System") for further information. 
A batch sheet is generated (Figure 3). Raw data and batch sheets are 
reviewed for completeness and accuracy by the Inorganic Department 
Manager or other qualified designee. 
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7.4.7 All batch sheets and copies of the raw logbook data are filed with the 
Inorganic Department Manager for approximately 3 months, for reference by 
analysts. Prior data are archived. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and corrective 
actions. Table 1 criteria are intended to be guidelines for analysts. The table does not 
cover all possible situations. If any of the QC requirements are outside the recovery ranges 
listed in Table 1, all associated samples must be evaluated against all the QC. In some 
cases data may be reported, but may be reanalyzed in other cases. Making new reagents 
and standards may be necessary if the standardization is suspect. The corrective actions 
listed in Table 1 may rely on analyst experience to make sound scientific judgements. 
These decisions are based on holding time considerations, remaining sample volume and 
client and project specific Data Quality Objectives. The supervisor, Operations Manager, 
General Manager and/or Quality Assurance Officer may be consulted to evaluate data. Some 
samples may not be able to be reanalyzed within hold time. In these cases "qualified" data 
with narration may be advisable after consultation with the client. 

In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project. Much of the work 
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 

Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP. In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project. In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed. 

Every instance of noncompliant method quality control requires the generation of a Corrective 
Action Report describing the problem, suspected cause and final resolution. Corrective action 
reports must be signed by the initiator, Department Manager, QA officer, and lab 
management. 

8.1 A method blank consisting of laboratory reagent grade water is analyzed with every 
batch or analytical session. The concentration of the blank must be less than the 
Practical Quantitation Limit (27 mg/kg) 

8.2 A duplicate sample is also analyzed with every batch and duplicate samples are 
expected to agree within 20% relative difference. 

8.3 A matrix spike sample is also analyzed with every batch of twenty samples. 
Acceptance criteria for spikes are 50 - 150% recovery. 
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The efficiency of this method is measured by first standardizing the Sodium Sulfide 
Standard (5.10) using three 2.0 mL aliquots diluted to 200 mL as described in steps 
7.2.3-7.2.7. After standardization, a 10.0 mL aliquot of the Sodium Sulfide Standard 
(5.10) is distilled and then analyzed as the LCS. A recovery of 50 - 150% is adequate 
to demonstrate proper system operation. 

If any of the QC requirements are outside the recovery ranges listed above in Section 
8.0, all associated samples must be evaluated against all the QC. In some cases 
data may be reported, but may be reanalyzed in other cases. Refer to table 1 for 
corrective actions. The Department Manager, Operations Manager, and/or Quality 
Assurance Officer may be consulted to evaluate data. Due to the short hold time 
associated with this method, samples may not be able to be reanalyzed within hold 
time. In these cases "qualified" data with narration may be advisable after 
consultation with the client. 

9.0 METHOD PERFORMANCE 

The method detection limit (MOL) is defined as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the value is above zero. The 
MDLs are determined annually per type of instrument and filed with the Inorganic 
Department Manager and with the QAO. Refer to the current revision of Katahdin SOP 
QA-806, Method Detection Limit, Instrument Detection Limit and Reporting Limit Studies 
and Verifications, for procedures on determining the MOL. 

Refer to the current revisions of SW -846, 7.3.4.2 for other method performance 
parameters and requirements. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, US EPA SW-846, 3rd 
Edition, Volume 1 C, Chapter Seven, Section 7.3.4.2, "Test Method to Determine Hydrogen 
Sulfide Released from Wastes", Rev. 3, December, 1996. 

Test Methods for Evaluating Solid Waste Physical/Chemical Methods, US EPA SW 846, 3rd 

edition, Volume 1 C, Chapter Seven, Section 7.3.3.2, Rev. 2, September 1994. 

Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, US EPA SW-846, 3rd 

Edition, Method 9012, Rev. 0, September 1986. 

Katahdin SOP CA-722, "Titrimetric Determination of Sulfide Using EPA Method 376.1,SM4500-S2
-

F, SW846 9034 and SW846 7.3.4". 

Katahdin SOP CA-101, "Equipment Maintenance", current revision. 
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Katahdin SOP CA-762, "Wet Chemistry Data Entry and Review Using Katahdin Information 
Management System (KIMS)" 

Katahdin SOP QA-806, "Method Detection Limit and Instrument Detection Limit Studies" 

Department of Defense Quality Systems Manual for Environmental Laboratories (000 QSM), 
Version 4.1, 04/22/09 

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, June 
2003 
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TABLE 1 

QC REQUIREMENTS 

Parameterl QC Check Minimum Acceptance 
Method Frequency Criteria 

Reactive Method blank One per prep batch No analyte detected 
Sulfide of 20 or fewer >PQL (For DoD 

samples QSM, no analyte 
SW-846 detected > :h PQL 
7.3.4.2 and> 1/10 the 

amount measured in 
any sample) 

LCS One per prep batch 50%-150% rcvy, 
of 20 or fewer statistically derived 
samples from lab data 

Matrix Spike One for every set of 50%-150% rcvy. 
10 samples 

Sample Duplicate One sample RPD ~20% 
duplicate per ten 
samples 

Demonstra-tion of Once per analyst. P&A meet method 
analyst proficiency criteria 
- 4 replicates. 

SOP Number: CA-734-05 
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Corrective Action 

(1) Investigate source of 
contamination 
(2) Report all sample results 
<PQL. 
(3) Report sample results >1 OX 
the blank result and flag results 
with a "8". 
(4) If possible, reanalyze all 
other samples associated with 
the failing blank. 
(1) If the LCS fails high, report 
samples that are <PQL. 
(2) Reanalyze lor recalibrate 
and reanalyze 
(3) Redistill, recalibrate andlor 
reanalyze other samples. 
(1) Evaluate the samples and 
associated QC: i.e. If the LCS 
results are acceptable, narrate. 
(2) If both the LCS and MS are 
unacceptable reprep and 
reanalyze the samples and QC. 
(3) Analyze unspiked sample 
scrubber solution with post-
scrubber spike to confirm 
matrix interference 
(4) Notate sample result in raw 
data if matrix interference 
confirmed 
(1) Investigate problem and 
reanalyze sample in duplicate 
(2) If RPD still >20, report 
original result with notation or 
narration. 
Repeat analysis until able to 
perform passing QC; document 
successful performance in 
personal training file 

MDL study Refer to KAS SOP QA-806, "Method Detection Limit, Instrument Detection 
Limit and Reporting Limit Studies and Verifications", current revision. 
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SUMMARY OF METHOD MODIFICATIONS 

TOPIC KATAHDIN SOP CA-734-05 METHOD 7.3.4.2, current revision 
Apparatus/Materials Gas washing bottles are used Glassware with ground glass connections 

is used 

Reagents 1) 0.0375 N sodium thiosulfate purchased 1) 0.025 N sodium thiosulfate prepared in 
commercially. lab. 

2) Sodium Sulfide standard is prepared by 2) Sodium Sulfide standard is prepared by 
dissolving 3.75g of Sodium Sulfide into 500 dissolving 4.02g of Sodium Sulfide into 
mL reagent water 1000 mL reagent water 

Sample preservation/ 
handling 

Procedures 1) 190 mL of 0.25 N NaOH are added to 1) 50 mL of 0.25 N NaOH are added to 
each scrubber (absorber bottle) prior to each scrubber, then diluted with water to 
distillation. obtain an adequate depth of liquid in the 

scrubber. 
2) 15.0 mL of 6N HCI are added to the 2) A small amount of scrubber solution 
scrubber solution (sample distillate) to (sample distillate) is titrated with 6N HCI to 
bring pH to <2; actual pH of scrubber determine volume of HCI needed to acidify 
solution is not verified. entire scrubber solution to pH <2; the small 

acidified aliquot is then combined with the 
3) 180 mL of 0.01 N H2S04 is added to remainder of the acidified scrubber 
each of the addition graduated cylinders solution. 

3) Add enough sulfuric acid to fill the flask 
half full 

QC - Spikes 

QC - LCS 

QC - Accuracy/Precision 
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FIGURE 1 

EXAMPLE OF LOGBOOK PAGE 

KATAHDIN ANALYTICAL 
'-'- 'iii)', i(,.i.', "JijL':;',r~ i::l': ;'·':i::·:!:~i i:::Mf,;i, n",ll'; 'i :" ,'cT'''> ;~ 

REACTIVE SULFIDE 
EEA: Z ;I '1 2.(!lO30 ffil: 2L!!!9Lk"g 
BEAG!;!'lIS· 

ISTS SOl!,!TIQN-Il.0375N: ~i,)L. ~2l;; i/ IQ(;!INE §TANDARD: W-7S:f8 
Na2S SOl!,!TIQN; ~J1'T6'7 INaQH-O.25N: {..j''fll,l) 
!:lCI-6N; IH2S04-0.01N:w"e;:'7 

STANDARDNIZATION OF 12 

VOL(ml) VOl(ml) 

I~(j;f! 
CALC OFI2 1'1 

12 Na2S203 

10 10-71) 

O· 0'1 V'iiO iD k'7{! It;, 
10 (;-73 (j .... j \ \ 

.i. .... 
" x: f-ri(.)... L 

STAND.Iill.I:lliIZATION OF H2S 

VOl(ml) VOl(ml) VOl(ml) CALC OF H2S mgll 

12 Na2S203 Na2S 

f.() ,5-10 J-O 5(tt, y-O io /5 "J- Gj '1.-;7 
10 /.(.,- '7:0 'd--v 

:2t Yi,Ot'J I':?:};i;';:'t;{'cf\() 
Timeo! Sample Sample NaOH Trap Analysis ml12 Soln ml STSto Comments 

Analysis ID Wt.(g) VoL(ml} Vol.(ml) Added Endpoint 

L01: 10 I 'P;\a~k: 10·'0 J90 (SO ICi h-75 0'1~9:3 

I I£S 10'0 I i J.5 '~ lI-b5 01.:% 
I [fJJ1l17-! lo-n3 1 LO h-B5 rf{-:. 1+( 

t\ ,,0 J -I cluj) 11'D-{E'5b I 10 0-70 o'l::.[j../+ 
~4,IV I I 10- 'd_D ._\ yf& it i.§€; I .J.5 1,}-t30 cR:5D I I 

if ':ib7Q'T- 9... li(jc,09)~ I 112 (.-80 eli;; 50 
Ii --?;"l .... ,-''''' i:;fG0."(1 -1 10' " ,,,, ' -(? f)::J I \(") C)'u5 I!;- ; 00 

l s::00?4--L3 lo-P.~ I t-o G-70 II.{- :OEJ 
I f-;co&JQ-- j JO-9-oG I 1·0 {rh5 l/L: 10 
'V SC'-08::B-;l. '1\- CBV W u \0 (,;-1:;0 lif ~ tZ> 

-----I----" 

...------- rrs~~ ~' 

.--------
._- :fI~ 

"'-NOTES: 

I 

ANALYST: GJH DATE: O'JlJ..4/oq 
S::HECKED BY: t~ IPATE: (")/?',,;> 5/{.J;' 

,---' r ( 

QAWL479 0000051 
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EXAMPLE OF REACTIVE SULFIDE SPREADSHEET OF RESULTS 

"'REACTIVE SULFIDES 

TITRIMETRIC 

STANDARDIZATION OF 

IODINE SOLUTION 

VOL (mL) VOL (mL) 
12 NA2S203 

10.00 6.70 

10.00 6.70 

10.00 6.75 

Mean Na2S203= 6.72 

ICALC 12 N = 0.025191 

Sample Sample 

ID welg) 

BLK 10.000 
LCSS2 10.000 

SC0797-1 10.223 
SC0797-1 DUP 10.956 
SC0797·1MS 10.020 

SC0797-2 10.083 
SC0805-7 10.383 

SC0834-13 10.345 
SC0858-1 10.206 
SC0858-2 11.080 

--

DATE: 212412009 EPA: 7.3'.4:2/9030 

PQL = 27 mg/kg ANALYST: GJH 

Trap 

Vol. (ml) 

190.00 
190.00 
190.00 
190.00 
190.00 
190.00 
190.00 
190.00 
190.00 
190.00 

STANDARDIZATION OF 

SODIUM SULFIDE STANDAR[ 

VOL (mL) VOL (mL) VOL (mL) 
12 NA2S NA2S203 

10.00 2.00 5.10 

10.00 2.00 5.25 

10.00 2.00 4.90 

Mean Vol Na2S203= 5.08 

CALC NA2S 

(mg/L): 
519.40 

Volume 

Analysis Volume 12 Na2S203 

Vol. (ml) Added Iml) Added Iml) 

150.00 10.00 6.75 
150.00 25.00 11.65 
150.00 10.00 6.85 
150.00 10.00 6.70 
150.00 25.00 13.30 
150.00 10.00 6.80 
150.00 10.00 6.65 
150.00 10.00 6.70 
150.00 10.00 6.65 
150.00 10.00 6.60 

Extraction 

Time (sec) 

1800.00 
1800.00 

Na2S203 
Normality: 

Calc. Sulfide (S=) 

in Analysis 

Aliquot (mg) 

-0.02 
3.09 
-0.08 
0.01 
2.10 
-0.05 
0.04 
0.01 
0.04 
0.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.0375 

Releasable Duplicate 

H2S in Smpl. Recovery RPD 

Imglkg) (%) (%) 

-2.70 
416.16 80.1 
-10.56 
1.23 

282.05 
-6.69 
5.20 
1.30 
5.29 
8.52 --

#DIV/O! 
#DIVIO! --
#DIV/O! --
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIVIO! 
#DIVIO! 
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Paramet.er: Sul[ide. Re.active 

AnalyEt: Initu!.ls: GJH 

Sample Samp Type Methcd 

SCQ?S?-l SAM? 5WB<16 7.3.4 
seOiS7-2 SAr"!? 5W84.6 7.3.4 

5C0905-7 SAr.)P 

SCOBJ4.-13 SAl'-IP SW846 7.3.4 

SeORSS-l SAMP SWB4E 7.],':' 

5C0658-2 SAMP SWeQ6 1.].4 

WG6l.l71-1 t>tatJUH< 51'1646 7.3." 
WG61171·2 LOS SW!l46 "1.3.4 
WG61171-3 DUP SWB46 7.3.'; 
WG61171-'; MS SNB46 7.3.4 

Comment.!': : 

W:>61171·1 SC07.'37-1 
WG61171-2 Se079?-1 
\"<""G61171-3 Se0797-1 
\-IG61171-4 SC0797-1 

FIGURE 3 

EXAMPLE OF BATCH SHEET 

WET CHEMISTRY EATCH REPORT 
Feb 25 2005, 10:36 am 

Batch: WG61171 

Prep Date: 24-FEB-09 

Prep r~ethod: SW8~6 7,].4 

Prep Chemi£t: GJH 

In~tifll AmI:. Final Amt. Rpr:. Dr Result Rpt ResulL TE (to) 

10. 223 9 190.0DmL ." -.06 027 mg/r:g ". 10.083g 190.0DmL . " -,OS U27. mg/Kg 
10. 3639 .04 un mg/Kg 91. 
10.3':5g 190.00mL .97 .01 0:" mg/Kg 94, 
10.206g 19D.OOmL ." .04 U27 mg/Kg B? 
11. 0809 190.DOrn!. ." U2' mg/Kg 90. 
10.000g BO.OOmL -.02 U27. mg/Kg NA 
10.0GOg l:rO.OOmL 3.09 <10 mg/Kg 
10.9:56g 190.00mL .91 .01 u:n mg/Kg NA 
10. 0209 190.00mL ''0 mg/Kg NA 

~ Accepted b}"_",~"-7~'7"=----

POL 

" " " 

SOP Number: CA-734-05 
Date Issued: 08/09 
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t·l0L AdJ PQL RPD 'oRec 

-_._-----------

16.39 
16.39 
16.39 
16.39 
16.39 2' 
16.39 " 16.39 " 16.39 " eo 
16.39 " 16.39 " S4 
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REACTIVE SULFIDE APPARATUS 

N2 gas flow 

Jtl 
~.:; .••. t,· .. --, .• __ _ 

.~ -'-- 0.25 NaOH 

Addition gas washing bottle 
Absorber gas washing bottle 
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TITLE: TEST METHOD FOR FLASH POINT BY PENSKY-MARTENS CLOSED-CUP TESTER 
   
 
 
 
Please acknowledge receipt of this standard operating procedure by signing and dating both of the 
spaces provided. Return the bottom half of this sheet to the QA Department. 
 
  
 
 
I acknowledge receipt of copy       of document SOP CA-736-03, titled TEST METHOD FOR 
FLASH POINT BY PENSKY-MARTENS CLOSED-CUP TESTER. 
 
 
Recipient:  Date:  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 
 
 
 
I acknowledge receipt of copy       of document SOP CA-736-03, titled TEST METHOD FOR 
FLASH POINT BY PENSKY-MARTENS CLOSED-CUP TESTER. 
 
 
Recipient:  Date:  
 
 
 
 
 
 
 
1.0 SCOPE AND APPLICATION 
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 The purpose of this SOP is to describe the procedure utilized by Katahdin Analytical 

Services, Inc. laboratory personnel to measure the tendency of a sample to form a 
flammable mixture with air under controlled laboratory conditions. The objective of the 
ignitability characteristic is to identify wastes that either present fire hazards under routine 
storage, disposal, or transportation or are capable of severely exacerbating a fire once 
started.  The SOP is applicable to SW-846 method 1010 and ASTM method D 93-80. 

 
 The test method covers the determination of the flash point by Pensky-Martens closed-cup 

tester for fuel oils, lube oils, suspensions of solids, liquids that tend to form a surface film 
under test conditions and other liquids. 

 
1.1 Definitions 
 
 Flash Point - The lowest temperature of the sample, corrected to a barometric 

pressure of 760 mm of Hg, at which application of the test flame ignites the vapor 
above the sample. 

 
 Laboratory Control Sample (LCS):  LCS is a known standard carried through the 

entire analytical procedure in the same manner as a sample.  The LCS determines 
the validity of the batch.  

 
 Method Blank - A Laboratory Reagent Grade Water sample that is carried through the 

entire analytical procedure in the same manner as a sample. 
 
1.2 Responsibilities 
 
 This method is restricted to use by, or under the supervision of analysts experienced in 

flashpoint analysis by Pensky-Martens Closed-Cup method. Each analyst must 
demonstrate and document their ability to generate acceptable results with this method. 
Refer to Katahdin SOP QA-805, current revision, “Personnel Training & Documentation 
of Capability”. 

 
 It is the responsibility of all Katahdin technical personnel involved in flashpoint 

analysis by Pensky-Martens Closed-Cup method to read and understand this SOP, to 
adhere to the procedures outlined, and to properly document their data in the 
appropriate lab notebook. Any deviations from the test or irregularities with the samples 
should also be recorded in the lab notebook and reported to the Department Manager 
or designated qualified data reviewer responsible for this data. 

 
 It is the responsibility of the Department Manager to oversee that members of their 

group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

 
1.3 Safety 
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 Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method  
have not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to all 
personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

 
 Each qualified analyst or technician must be familiar with Katahdin Analytical safety 

procedures and the Katahdin Hazardous Waste Management Plan and must follow 
appropriate procedures.  These include the use of appropriate personal protective 
equipment (PPE) such as safety glasses, gloves and lab coats when working with 
chemicals or near an instrument and not taking food or drink into the laboratory. Each 
analyst should know the location of a respirator and all safety equipment. Each analyst 
shall receive a safety orientation from their Department Manager, or designee, 
appropriate for the job functions they will perform.  

 
1.4 Pollution Prevention/Waste Disposal 
 
 Whenever possible, laboratory personnel should use pollution prevention 

techniques to address their waste generation.  Refer to the current revision of the 
Katahdin Hazardous Waste Management Plan for further details on pollution 
prevention techniques. 

 
 p-Xylene must be stored separately and disposed of as a flammable liquid.  All 

sample residues under this protocol are disposed of in satellite wastes for 
flammable liquids.  Other wastes generated during the preparation of samples must 
be disposed of in adherence with the Katahdin Hazardous Waste Management Plan 
and Safety Manual and SOP SD-903, Sample Disposal, current revision. Expired 
standards are lab packed, placed in the Katahdin hazardous waste storage area, 
and disposed of in accordance with this SOP SD-903. 

   
 
2.0 SUMMARY OF METHOD 
 

Samples are heated at a slow, constant rate with continual stirring. A small flame is directed 
into the cup at regular intervals with simultaneous interruption of stirring. The flash point is 
the lowest temperature at which application of the test flame ignites the vapor above the 
sample. 

   
 
 
 
3.0 INTERFERENCES 
 
 None determined. 
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4.0 APPARATUS AND MATERIALS 
 
 4.1 Pensky-Martens Closed-Cup Flash Tester 
 
 4.2 Calibrated digital thermometer capable of reading up to 120°C 

 
4.3 Barometer 

   
 
5.0 REAGENTS 
 

5.1 p-Xylene Reference Standard - Reagent grade, Flash point 27°C 
 
5.2 Laboratory Reagent Grade Water 

   
 
6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 
 
 Not applicable. 
   
 
7.0 PROCEDURES 
 

7.1 Record the ambient barometric pressure in inches of mercury.  Multiply this number 
by 25.4 mm/in to obtain the barometric pressure in mm of mercury.  Record this 
number in the appropriate place in the logbook (figure 1). 

 
7.2 Preparation of Apparatus - Place the tester on the bench top located under a fume 

hood. Although the hood is turned off while performing the analysis, a draft is still 
present. The tester must be surrounded on three sides with a shield that is sufficient 
enough to prevent sputtering of the pilot flame.   

 
7.3 Preparation of Sample - Samples of very viscous materials must be warmed until 

they are reasonably fluid before they are tested. However, no sample should be 
heated more than is absolutely necessary. Samples shall never be heated above a 
temperature of 17°C below the expected flash point.  

 
7.4 Analytical Procedure 

 
7.4.1 Thoroughly clean and dry all parts of the cup and its accessories before 

starting the test, being sure to remove any solvent which had been used to 
clean the apparatus.  Additional cleaning may be accomplished with the aid 
of sand or sandpaper. 
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7.4.2 Check to be sure that the orifice for the flame wick is not clogged.  A piece of 
wire should fit into the opening. 

 
7.4.3 For aqueous samples, fill the cup with the sample to be tested to the level 

indicated by the filling mark.  For solid samples, fill the cup with the sample 
to be tested to the level indicated by the filling mark.  

 
7.4.4 Place the lid on the cup and set the cup in the apparatus stove. Be sure to 

have the locking or locating device properly engaged.   
 
7.4.5 Insert the thermometer.     

 
7.4.6 If the flashpoint is known to be high, bring the material to be tested and the 

tester to a temperature of 25 + 5°C or 15 + 5°C lower than the estimated 
flash point, whichever is lower.  Otherwise, start the flame when the samples 
are still cold (below room temperature) 

  
7.4.7 Light the test flame and adjust it to 5/32 inch (4mm) in diameter.   

 
7.4.8 Supply the stove heat at such a rate that the temperature increases 5 to 

6°C/minute.  
 

7.4.9 Turn the stirrer on (90-120 rpm), stirring in a downward direction.   
 

7.4.10 Apply the test flame when the temperature is between 20 and 25°C.   
 

7.4.11 Apply the test flame by operating the mechanism on the cover that controls 
the shutter and test flame burner so that the flame is lowered into the vapor 
space of the cup in 0.5 seconds, left in its lowered position for 1 second and 
quickly raised to its high position. 

 
NOTE:  Do not stir the sample while applying the test flame. 
 
7.4.12 After 25°C, apply the test flame in increments of 2°C.  
  
7.4.13 Continue applying the test flame at temperature increments of 2°C until the 

flash point of the sample or 71°C is reached, whichever comes first. 
 

7.4.14 If the sample flashes between 25 and 71°C, obtain a fresh aliquot of the 
sample. Bring the sample material to a temperature 15 + 5°C lower than the 
initially determined flash point.  Apply the test flame and thereafter at 
temperature readings in increments of 2°C until the flash point of the sample 
is reached.  Results obtained from Steps 7.4.13 and 7.4.14 should agree 
within ±2 °C.   
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7.4.15 Record the observed flash point as the temperature read on the 
thermometer at the time the test flame application causes a distinct flash in 
the interior of the cup.  The lowest reading from the duplicate analyses 
(Steps 7.4.13 and 7.4.14) should be reported. 

 
NOTE: Do not confuse the true flash with the bluish halo that sometimes surrounds 

the test flame at applications preceding the one that causes the actual flash. 
 
7.4.16 If the sample flashes below 25°C, the reported value should be <25°C. If the 

sample did not flash, the reported value should be >71°C.  If the sample was 
not heated to 71°C, record the highest temperature achieved.  

 
7.4.17 The observed flash points must be corrected for the ambient barometric 

pressure.  If the ambient barometric pressure at the time of analysis differs 
from 760 mm Hg (one atmosphere), the following formula must be used: 

  
                        Corrected flash = (observed flash + 0.033 (760 mm Hg – ambient barometric 
                                   Point (° C)                point in ° C)                                     pressure in mm Hg) 
 
                                   Record all corrections in the logbook (Figure 1). 
 

7.4.18  After completion of each test, the logbook must be signed and dated by the 
person performing the test.  

  
7.4.19 The sample data results from the logbook, with any appropriate notations, are 

entered manually into the Katahdin Information Management System (KIMS) 
for calculation and reporting.  Refer to the current revision of Katahdin 
Analytical Services SOP CA-762 (“Wet Chemistry Data Entry and Review 
Using Katahdin Information Management System”) for further information. 

 
7.4.20 All batch sheets and copies of the raw logbook data are filed with the 

Department Manager for approximately 3 months, for reference by analysts. 
Prior data are archived. 

   
 
8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 
 

A typical analytical run consists of a tester calibration using p-Xylene (analyzed in 
duplicate), a blank consisting of  laboratory reagent grade water (immediately following the 
p-Xylene), the samples to be analyzed and a duplicate sample analysis.  A duplicate 
sample analysis is performed every ten samples, every daily batch, or for any sample that 
flashes, whichever is more frequent. If a sample flashes, that sample is run in duplicate.  
Refer to Table 1 for acceptance criteria and corrective actions.   
 
In some cases the standard QC requirements listed in this section and in Table 1 may not be 
sufficient to meet the Data Quality Objectives of the specific project.  Much of the work 
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performed at the lab is analyzed in accordance with specific QC requirements spelled out in a 
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality 
Systems Manual (QSM).  The reporting limits, acceptance criteria and/or corrective actions 
may be different than those specified in this SOP.  In these cases the appropriate information 
will be communicated to the Department Manager and/or senior chemists before initiation of 
the analyses so that specific product codes can be produced for the project.  In addition, the 
work order notes for each project will describe the specific QAPP or QSM to be followed.     

   
 
9.0 METHOD PERFORMANCE 
 

Refer to the current revision of Method 1010 for method performance parameters and  
requirements. 

______________________________________________________________________________ 
 
10.0 APPLICABLE DOCUMENTS/REFERENCES 
 
 ASTM, Test Methods for Flash Point by Pensky-Martens Closed Tester, D 93-80, 1981 

 
“Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods”, SW-846, third 
Edition, Final Update III, December 1996, Pensky-Martens Closed-Cup Method for 
Determining Ignitability, Method 1010. 

______________________________________________________________________________ 
 
LIST OF TABLES AND FIGURES 
 
Table 1     QC Requirements 
Table 2     Summary of Method Modifications 
Figure 1    Example of Flashpoint Logbook Page 
Figure 2    Batch Sheet for Flashpoint 
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TABLE 1 
 

QC REQUIREMENTS 
 

Parameter/ 
Method 

QC Check Minimum 
Frequency 

Acceptance 
Criteria 

Corrective Action 

Flashpoint 
Pensky-
Martens 
Closed-Cup, 
Method 1010 

Method blank One per prep batch No flash (1) Investigate source of 
contamination 
(2) Reprep and analyze method 
blank and all samples 
processed with the 
contaminated blank 

 Sample 
Duplicate 

One sample 
duplicate per ten 
samples 

Results of sample 
and sample duplicate 
agree within ±2 °C – 
Report the lowest 
value. 

(1) If lab QC in criteria and 
duplicates do not agree within 
±2 °C , report the lowest value 
and narrate the other values. 
(2) Else, reanalyze 

 LCS / p-xylene 
 

In duplicate per 
batch of twenty 
samples or less 

Flash point 27°C + 
2°C 

1)Repeat analysis of reference 
standard and associated 
samples 
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TABLE 2 
 

SUMMARY OF METHOD MODIFICATIONS 
 

Topic Katahdin SOP CA-736-03 
 

METHOD 1010, current revision 

Apparatus/Materials 
 
 
 

  

Reagents 
 
 
 

  

Sample preservation/ 
handling 
 
 
 

  

Procedures 
 
 
 

Test flame is applied at 2 °C increments;  if 
sample flashes during test, a second 
aliquot is tested for confirmation of flash 
point.  The lowest value is reported unless 
the values do not agree within ± 2 °C.  In 
these cases, the lowest value is reported 
and the others narrated. 

Test flame is applied at 1 °C increments;  
single analysis is performed. 

QC - Spikes 
 
 

  

QC - LCS 
 
 

  

QC - Accuracy/Precision 
 
 

  

QC - MDL 
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FIGURE 1 
 

EXAMPLE OF FLASHPOINT LOGBOOK PAGE 
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FIGURE 2 
 

BATCH SHEET FOR FLASHPOINT 
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Katahdin Analytical Services, Inc. requires the use of specific receiving, acceptance, 
identification, storage, and distribution procedures for samples it accepts for analyses. These 
procedures assure that: 

It samples are uniquely identified, 
• samples are protected from loss or damage, 
It essential sample characteristics are preserved, 
It any alteration of samples (e.g., filtration, preservation) is documented, 
It the correct samples are analyzed, and 
• a record of continuous sample custody and utilization is established. 

The purpose of this SOP is to describe the procedures used for the receipt and tracking of 
samples received by Katahdin Analytical Services, Inc. (Katahdin). 

1.1 Definitions 

SDG: Sample Delivery Group - A group of samples to be reported as one data 
package. 

1.2 Responsibilities 

It is the responsibility of all Katahdin staff who receive samples or handle samples in 
the course of analysis to follow the procedures set forth in this SOP, to document 
their understanding of the procedures in their training files (refer to Katahdin SOP 
QA-805, current revision, "Personnel Training & Documentation of Capability"), and to 
suggest changes and revisions when appropriate. All technical staff are responsible 
for monitoring their immediate areas, stopping an activity when a problem is 
detected or suspected, initiating corrective action when needed, documenting any 
actions taken, and notifying the appropriate individual (e.g., Department Manager, 
Operations Manager, QAO). The primary responsibility for implementing real-time 
corrective actions and maintaining an effective QA self-inspection system resides 
with Katahdin staff. When problems are identified Katahdin personnel are expected 
to attempt to resolve situations within the scope of their technical knowledge, and to 
seek assistance from peers and the Department Manager as necessary. 

It is the responsibility of Department Managers to oversee the adherence to 
Katahdin QC practices and internal documentation of laboratory activities within their 
area, to take corrective actions where needed and communicate problems to the 
Operations Manager, QAO or Vice President/President when warranted. 

It is the responsibility of the Operations Manager to oversee adherence to Katahdin 
QA/QC practices by all laboratory groups under his/her authority, to help identify 
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problems and assure resolution, to facilitate corrective action where needed, and to 
communicate problems and concerns to the QAO and Vice President/President. 

It is the responsibility of the Quality Assurance Officer (QAO) to oversee adherence 
to this SOP, to conduct periodic audits of each laboratory, to track corrective action 
reports, resolution, and documentation, and to communicate concerns and report 
findings to the Vice President/President. The QA Officer shall function independently 
from laboratory operations and be able to evaluate data objectively and perform 
assessments without outside influence. The QA Officer has the authority to 
independently halt production operations (including data reporting) if warranted by 
quality problems. 

1.3 Safety 

Users of this procedure must be cognizant of inherent laboratory hazards, proper 
disposal procedures for contaminated materials and appropriate segregation of 
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical should be treated as a 
potential health hazard. A reference file of material safety data sheets is available to 
all personnel involved in the chemical analysis. Everyone involved with the procedure 
must be familiar with the MSDSs for all the materials used in this procedure. 

Each qualified analyst or technician must be familiar with Katahdin Analytical safety 
procedures and the Katahdin Environmental Health & Safety Manual and must follow 
appropriate procedures. These include the use of appropriate personal protective 
equipment (PPE) such as safety glasses, gloves and lab coats when working with 
chemicals or near an instrument and not taking food or drink into the laboratory. Each 
analyst should know the location of all safety equipment. Each analyst shall receive a 
safety orientation from their Department Manager, or designee, appropriate for the job 
functions they will perform. 

1.4 Pollution PreventionlWaste Disposal 

Whenever possible, laboratory personnel should use pollution prevention techniques 
to address their waste generation. Refer to the current revision of the Katahdin 
Hazardous Waste Management Program for further details on pollution prevention 
techniques. 

Wastes generated during the receipt of samples must be disposed of in accordance 
with the Katahdin Environmental Health & Safety Manual and SOPs SD-903, 
"Sample Disposal" and CA-107, "The Management of Hazardous Waste as it 
Relates to the Disposal of Laboratory Process Waste, Reagents, Solvents and 
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Standards," current revisions. Expired standards are placed in the Katahdin 
hazardous waste storage area, and disposed of in accordance with these SOPs. 

2.0 SUMMARY OF METHOD 

Regulatory, program, and/or method requirements dictate the specifics of sample 
acceptance. These requirements include, but are not limited to, temperature upon receipt, 
chemical preservation, container type, sample amount, holding time considerations and 
complete and accurate documentation of all of these conditions, as well as sample 
identification. Katahdin's sample acceptance policy is to note any anomalies, 
discrepancies or non-compliances concerning the receipt of samples. The client is always 
notified with these issues to direct Katahdin on how and whether to proceed with analysis. 
All guidance from the client is recorded in the project phone logs and/or on the Sample 
Receipt Condition Report, which becomes part of the final report. Conditions or analyses 
performed which do not meet the necessary requirements are narrated or notated as 
described in the individual analytical SOPs. 

3.0 INTERFERENCES 

Not applicable. 

4.0 APPARATUS AND MATERIALS 

4.1 Thermometer - Oakton® Non-Contact Infrared Thermometer, or equivalent, 
capable of reading O.1°C and digital probe style capable of reading 0.1 °C (used for 
back-up). 

4.2 Capillary tubes - 75 mm Hematocrit Tubes, disposable 

4.3 Wide range pH test strips, pH 0 to 14 pH, EMD ColorpHast or equivalent. 

4.4 Narrow range pH test strips, pH 0 to 2.5 pH, EMD ColorpHast or equivalent. 

4.5 Narrow range pH test strips, pH 11 to 13 pH, EMD ColorpHast or equivalent. 

5.0 REAGENTS 

Preservatives - refer to Table 1, Sampling and Preservation Requirements, for specifics. 
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Refer to Table 1, Sampling and Preservation Requirements, for specifics. 

7.0 PROCEDURES 

PROCEDURES FOR SAMPLE CUSTODIAN 

The following procedures include all steps to be completed for satisfactory receipt and 
acceptance of samples at Katahdin. These steps do not necessarily have to be performed in 
the exact order as described. Sample deliveries occur constantly throughout the day, so the 
sample custodian must multi-task and move back and forth between different procedures to 
accomplish the most critical tasks of checking receipt temperatures and checking for "RUSH" 
or quick hold time parameters. 

7.1 When samples (except for non-environmental food samples) are dropped off, by 
either a delivery service (i.e. FEDEX or UPS) or by the client, the Chain-of-Custody 
(COC) should be signed immediately. The client (who is delivering or that has 
shipped samples with a delivery service) shall sign (at the lab upon delivery or prior to 
shipment of samples) that they have relinquished custody to the laboratory. The 
laboratory shall sign and record the date and time that custody is accepted. (Refer to 
Figures 1-3 for a Katahdin standard COC, a Katahdin Homeowner COC, and a 
Katahdin Food/Microbiology COC)o 

7.2 Cut custody seals and open all coolers. Remove the packets containing the client 
Chains-of-Custody (COCs). 

7.3 Using the COCs, enter the date and time of sample receipt and the client name into 
the next available work order/login number in the sample receipt logbook (Figure 4). 
Initial each entry (line) to maintain a record of the individual who assigned each group 
of samples a discreet lab work order/login number. Record the assigned work order 
numbers in the appropriate space on the client COCs. Complete the log-in entry date 
and time once samples are logged in as described below. 

7.4 Inventory the COCs for any "RUSH" or quick hold time analyses. Notify the 
appropriate section managers of these analyses. List any samples for analyses that 
have short hold times in the "Wet Chemistry Shorts and Rushes Logbook" (Figure 5) 
in the wet chemistry laboratory. Be sure to list the client, number of samples and date 
and time of the earliest sample. GC or GC/MS personnel must be informed when 
ENCORES are received so that they may be scheduled for extrusion. Microbiology 
personnel should also be informed of any microbiology samples that arrive. 
Parameters that routinely require short analytical hold times are: 
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Coliforms 
Nitrate/Nitrite 
Ferrous iron 
MBAS 
Sulfite 
Odor 

Color 
Dissolved Oxygen 
Orthophosphate 
TBOD 
ENCORE soil samples 
Residual Chlorine 
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pH 
Turbidity 
Hex. Chromium 
Free CO2 

Settleable Solids 
CBOD 

7.5 Inspect the condition of custody seals, cooler, ice condition and samples received. 
Note any non-intact conditions on the Sample Receipt Condition Report (SRCR -
Figure 6). Notify the Katahdin project manager (PM) of any discrepancies or 
problems with sample receipt. The PM contacts the client as necessary. If breakage 
of a potentially hazardous sample is discovered, close and seal the packing container 
with all the samples inside and move to a hood in the organic extractions area or to 
the smaller hood in the login area if space permits. One of the three Katahdin 
Emergency Response Coordinators or the Katahdin Environmental Health & Safety 
Manager must be notified. Disposition of the broken and other possibly contaminated 
samples will be determined on a case-by-case basis in accordance with the 
laboratory's handling procedures for hazardous waste as outlined in the Katahdin 
Environmental Health & Safety Manual. Generally, when a sample has broken and 
has mixed with any ice in the cooler, that liquid will be poured off into 2 liter plastic 
containers and labeled as "do not use". These containers will be disposed of as soon 
as the disposition of the appropriate samples has been determined through analysis. 

7.6 If there is no breakage of a potentially hazardous sample: 

Check cooler temperatures using the IR thermometer assigned to the sample receipt 
area. If a cooler temperature blank is present, aim the IR gun at the temperature 
blank; otherwise aim the IR gun at any sample in the cooler if no temperature blank is 
present. Be sure that the IR gun is within 6 inches of the bottle and not aimed at a 
label on the bottle. Press the trigger on the handle and be sure the red dot is visible 
on the bottle surface. The IR gun has been set to read in degrees celcius. If 
checking the temperature of a plastic bottle, set the emissivity at 0.90. If checking the 
temperature of a glass bottle (either amber or clear), set the emissivity at 0.85. Refer 
to Figure 7 for manufacturer's instructions on changing the emissivity. Record the 
temperature on the Sample Receipt Condition Report. Receipt temperatures should 
be <6 DC, without freezing. Any temperature falling outside of this range must be 
noted on the SRCR and reported to the appropriate Katahdin project manager. 

Note: Samples received for metals analysis only do not have to meet any 
temperature receipt requirements. 

Note: A probe type thermometer is retained as back-up in case there is a problem 
with the I R thermometer. 
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Note the condition of the ice or ice packs. If the ice has melted and the temperature 
is out of acceptance criteria, note this on the SRCR. For samples that are hand 
delivered to the laboratory immediately after collection (i.e. sample collection times 
are <6 hours old), the temperature blank and/or cooler temperature will most likely not 
meet the acceptance criteria. The samples shall be considered acceptable if there is 
evidence that the chilling process has begun such as arrival on ice. Note this on the 
SRCR. If samples (that were just collected) have not arrived on ice, note this on the 
SRCR, and start the cooling process as soon as possible after arrival at the 
laboratory. 

Note: All clients must be notified when samples are received that do not meet the 
appropriate temperature requirements. In these cases, certain regulatory 
requirements may not be met and may invalidate certain data. 

7.8 Inventory the samples against the chain of custody (COC). If the COC is 
incomplete, the sample custodian must inform the appropriate Katahdin project 
manager (PM). The PM may make changes to correct or complete the COC, but all 
changes must be initialed and dated. Changes must be noted on the SRCR. Any 
discrepancies between the samples and the COC must also be noted on the SRCR. 

7.9 Using the Sampling and Preservation Requirements Table (Table 1) as a reference, 
check if samples are in proper containers and received correct pretreatment (e.g., 
filtration, preservation) for the analyses requested. For aqueous parameters 
requiring preservation, check pH by inserting a clean capillary tube into the sample 
and dabbing the tube on wide range pH paper. If the pH is not clearly either less 
than 2 or greater than 12, the appropriate narrow range pH paper must be used. 
NOTE: The pH of volatile organic (VOA) samples is checked and recorded by the 
analyst after completion of analysis and not by sample receipt personnel. The used 
capillary tube is discarded and a new capillary tube is used for each sample. 

Additional preservative is added to samples if the pH is not in the range specified in 
the Sampling and Preservation Requirements Table. No more than 10% of the 
original sample volume should be added as preservative. If the client has noted that 
the sample reacts violently (i.e., foams and bubbles) upon preservation, add no 
more preservative to the sample. Some clients may wish to be contacted if their 
samples are found to be improperly preserved. Record all preservation 
discrepancies on the Sample Receipt Condition Report including the lot number of 
the preservative added. If additional preservative is added, a sticker with the type 
of preservative must be placed on the sample container. 

Note: Preservatives are obtained from the larger containers in the bottle preparation 
area. 
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Note: If samples are received unpreserved for 200.7 or 200.8 analysis, the samples 
must be preserved to pH <2 with nitric acid. Samples must be held for 16 hours after 
preservation before sample preparation can begin. 

7.10 For samples requiring filtration as pretreatment (i.e. for dissolved metals), the work 
order/login numbers are recorded in the filtration logbook (see Figure 8). The 
samples are filtered by the Metals Group. 

7.10.1 A 500 mL filter flask and filter funnel are acid rinsed three times in a 10% nitric 
acid bath, then three times with Laboratory Reagent Grade Water. 

7.10.2 A vacuum pump is attached. 

7.10.3 A 0.45 micron filter is rinsed three times with 5% nitric acid and three times 
with Laboratory Reagent Grade Water. The rinsate is discarded. 

7.10.4 A sufficient sample aliquot is filtered and preserved with concentrated nitric 
acid to pH <2. 

7.10.5 The bottles are labeled with the work order/login number and other sample 
information and stored at <6 0 C until the time of digestion. 

7.11 Using the Sampling and Preservation Requirements Table (Table 1) as a reference, 
determine if sufficient volume of sample is present for analysis. Note discrepancies on 
the SRCR. 

7.12 For drinking water samples, enter the appropriate information (work order, date, etc.) 
into the Measured Turbidity and Preservation of Incoming Samples Logbook. Inform 
the appropriate analyst of the sample. The turbidity must be measured prior to 
sample preparation. If the turbidity is <1 NTU, the sample does not have to be 
digested prior to metals analysis. If the turbidity is >1 NTU, the sample must be 
digested prior to metals analysis. The sample must be preserved after the turbidity 
measurement is taken. Record the appropriate information in the logbook (Figure 9). 

7.13 Notify the PM immediately if there are any discrepancies or problems with sample 
receipt. The PM will contact the client for information and resolution as necessary. All 
decisions to proceed or not to proceed with analysis associated with samples received 
that do not meet specified acceptance criteria (i.e. cooler temperature, preservation, 
container, etc.) must be fully documented on the SRCR. Although this form is 
included with all client reports, additional narration or flagging of data may be 
necessary. 

7.14 Review any additional paperwork that accompanies the sample(s) submitted for 
analysis along with laboratory-generated information. This includes shipping forms, 
letters, chain-of-custody forms, sample labels, Incoming Sample Information Sheets 
(ISIS), quotes, memos, etc. These forms may provide details on specific client 
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requests. The ISIS will provide information on specifics for log-in. Refer to Figure 10 
for an example. 

7.15 Resolve any questions or concerns raised by steps 7.1-7.14 by consulting the 
correspondence files or client services personnel or communicating directly with the 
client. Note in the notes section of the SRCR any deviations from normal sample 
handling or analytical procedures (e.g., client requests analysis although hold-time 
expired). 

7.16 When non-environmental food samples are delivered to the laboratory, they are taken 
immediately to the food/microbiology laboratory and stored in the refrigerators there. 
A copy of the Chain-of-Custody is left with the analysts. The original paperwork is 
forwarded to sample log in where the job is logged into the KIMS system. 

7.17 The following information is documented via the Katahdin Information Management 
System (KIMS) and a work order/login COC report (Figure 11) is generated for the 
samples received: 

7.17.1 Log onto KIMS by entering employee ID under "Username", employee 
specific password under "Password" and KIMS under "Database". 

7.17.2 Once logged onto KIMS select "Sample Management" and then "Login". 

7.17.3 Select "New" and the next available Login ID number will automatically be 
entered. Select "OK" and the Sample Definition screen will open. 

Note: If a Work Order number has already been opened, select "change" 
and type in the appropriate number to access the information. 

7.17.4 In the Sample Definition Screen, enter the following information. 

Client ID-

ReceiveDate -

CollectDate -

TAT-

DueDate -

VerbalDate -

Enter client sample description. 

Enter in date that samples were received in the lab in 
the format YY-Month-DD. 

Enter in date that samples were collected in the 
format YY-Month-DDTIME. 

Enter TAT for hardcopy report. 

Due date will automatically be calculated based on 
calendar days. 

Manually type in verbal due date. 
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QuoteRef -

Project -

Account -

Account Name -

Collected By -

Locator -

Site -

Description -

Discount -

Priority -

Fact. -

Expected -

Comments -

OrderDate -

Matrix -

Product Code -

Type -

Enter quote number if applicable. 

Enter project number if applicable. 

Enter client specific account number. 

Account name will automatically be entered. 

Enter name/initials of sampler listed on COCo If 
unknown, enter "Client". 

May be used for client 10 information when requested 
by the project manager. 

Enter project site name. 

May be used for long client Ids when requested by the 
project manager. 

No entry-not currently used. 

No entry-not currently used. 

No entry-not currently used. 

No entry-not currently used. 

Enter MS/MSD, verbal due date and any sample 
irregularities if applicable. 

Current date is automatically entered. 

Enter sample matrix code where 

AQ = Aqueous 
SL = Solid, Soil, Sludge 
FP = Free Product 
WP = Wipe 
NOAQ = NonAqueous 
OW = Drinking Water 

SLD = Food Solid 
AR = Air 
SWAB = Swab 
SAL = Saline 
TIS = Tissue 

Enter analysis code per test requested on COCo 

Product code type will automatically be entered where 
S = Stand alone 
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Fact. -

Price -

Cost -

Lev -

Type -

Bot -

Login Info-

Addresses -

P = Parent 
C = Children 

No entry-default is 1. 

This is left as is by sample log-in. During project 
management review of the work order, the prices are 
entered based on quotes or standard prices. 

No entry needed. 

No entry needed. 

Container type will automatically be entered. 

Enter number of containers per test for printing of 
labels. 

Parameter Data Screen will open. Enter following 
information 

KAS Proj. Manager- Initials of Katahdin person 
overseeing the project. 

Client PO#- Client purchase order. 
Project- Project name. 
Cooler Temperature- Temperature blanks or cooler 

Delivery Services
QC Level-

SDG 10-

temps. 
Method of delivery to the lab. 
QC Level of report and 
regulatory agency (ie., IV 
NFESC). 
Sample Delivery Group 10 if 
applicable. 

SDG Status- Begin, Continue or End. 
Analysis Instructions- PM will enter special 

instructions regarding project. 
Report Instructions- PM will enter special 

Regulatory List
EDD Format-

instructions regarding project. 
Used for federal programs. 
Specific KAS EDD format. 

Select "SAVE" and then "CANCEL". 

Select "Addresses" and the Address Links screen will 
open. The billing address is the default address of the 
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account. Enter the client account code under 
"Project/Account" and select the report to contact 
under "Address Type". Select the appropriate boxes 
for report, report CC and invoice CC. Select "SAVE" 
and then "CLOSE". 

Create Containers - Select "Create Containers". Letters will be assigned 
to each sample number. Select "OK" until letters have 
been assigned to each sample number. To manually 
assign letters, Select "Enter Container IDs" and "OK". 
Enter sample numbers including letters and select 
"OK", "Close", "Yes" to save changes, "Cancel" and 
"Cancel". 

7.17.5 To print the login report, select "Reports", "Login" and "Login COC". Enter 
login number under "Login Number". Select "OK", "Run Report" and then 
"Print". 

7.18 To print labels unique to each bottle, select "Reports", "Login" and "Labels". Enter 
login number under "Login/Prelogin", select "Background (IDXL)" and select F9 on 
keyboard under "Select Sample Label". Select "OK" and then "Print". After labels 
print out select "Cancel". 

Note: As stated in "create containers" above, each sample bottle is assigned a 
unique 10. The job is given a work order number. Each different client sample 10 is 
given a numerical number following the work order number and each sample 
container with the same client 10 is given a container 10 using alphabetical letters. 
This series of work order, sample number and container 10 is transcribed 
throughout the raw data for traceability purposes. 

Example: One job containing one client sample with 3 different containers: 

SC9001-001 (a), SC9001-001 (b), SC9001-001 (c) 

Example: One job containing two client samples with 2 different containers for 
each: 

SC9002-001 (a), SC9002-001 (b), SC9002-002(a), SC9002-002(b) 

7.19 Affix permanent sample number labels to sample containers, assuring that sample 
IDs on labels correspond to sample bottle IDs. Do not obscure client 10 on the bottles. 

7.20 Place samples in their designated storage locations and log them in, noting initials, 
date and time, work order/login and sample numbers, and storage location on the 
internal laboratory chain of custody form (Figure 12). Place form in the appropriate 
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binder in the log in area. Non-environmental food samples do not get an internal 
COC and are taken immediately to the food/microbiology lab for storage. 

Storage location of the samples is determined by type of sample and/or type of 
analysis, as outlined below. Most samples are stored in the walk-in cooler, which is 
organized by test type and work order/login number. 

Specific storage locations are described below. 

7.20.1 Aqueous samples for wet chemistry (except hardness, see 7.19.4 below) - left 
aisle, both sides, as you enter walk-in cooler. TOC vials are to be stored in the 
trays designated for TOC samples. 

7.20.2 Aqueous samples for organic extractions - right aisle, left side, as you enter 
walk-in cooler. 

7.20.3 Non-aqueous samples (all analyses except volatile organics) - to the right and 
towards the back as you enter walk-in cooler. Non-aqueous samples for 
volatile organics are stored in "VOA Refrigerator 2" located in the Volatiles 
Laboratory. 

7.20.4 Aqueous samples for metals and/or hardness analyses - right aisle, right side 
towards the front as you enter walk-in cooler. 

7.20.5 Samples (aqueous and solid) for volatile organics analyses (VOA) - All 
aqueous samples and soil samples in VOA vials (preserved with methanol or 
sodium bisulfate) are stored in "VOA Refrigerator 1" in the Volatiles 
Laboratory. VOA soils in jars or ENCORE samplers are stored in "VOA 
Refrigerator 2" in the Volatiles Laboratory. VOA samples known or suspected 
to be hazardous (such that cross-contamination of other samples might occur) 
are placed in a "paint can" and stored in the walk-in. 

7.20.6 Soil samples for volatile organics analyses (VOA) that are un preserved or 
preserved with Laboratory Reagent Grade Water are stored in "VOA Freezer 
1" in the volatiles laboratory. 

Sample storage coolers are not locked, but internal chain-of-custody is documented 
with respect to native samples, extracts and digestates within the laboratory. The 
laboratory maintains a secure facility with respect to unauthorized personnel, as 
described in the current revision of Katahdin SOP, AD-004, Laboratory Facility 
Security and Confidentiality. All sample storage coolers are equipped with locks if 
specific project or regulatory requirements deem it necessary. 

7.21 Sample Receipt gives the Work order/login COC report and confirmation of the job, 
as logged-in, to the appropriate Katahdin project manager. All chain-of-custody and 
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other receipt documentation must accompany the job. The project manager reviews 
the job for accuracy and completeness. Any unresolved issues should be resolved at 
this time. Any project or program specific forms should be included with the 
paperwork at this time. These forms may include CLP forms or state-specific forms. 
The project manager then dispatches the work order/login to the individual 
department worklists. The dispatched work order/login package is then filed in Data 
Management where the complete package will eventually be compiled. 

7.22 The temperature of all sample storage refrigerators and freezers is recorded daily by 
assigned individuals. Notebooks containing a record of each refrigerator and freezer 
temperature history are used for this purpose and are maintained by the assigned 
individuals. Temperatures above or below the acceptance range are to be brought to 
the attention of a Department Manager, Operations Manager, or Quality Assurance 
Officer. Such an occurrence and the actions taken to correct it must be noted in the 
comments column of the temperature recording notebook next to the temperature 
measurement. (See Figure 13). 

Additionally, temperatures of storage units are monitored continuously by wireless 
thermometers. A temperature is recorded electronically every 10 minutes. The QAO 
can generate a specified report as needed, including every reading or 
maximum/minimum temperatures for a given timeframe. These monitoring devices 
ensure continual compliance seven days per week. The data can be used to check 
for problems. 

PROCEDURES FOR CHEMISTS 

7.23 When removing a sample from its storage location, record on the laboratory internal 
chain-of-custody (from the appropriate department) the sample number, date and 
time it was removed, chemist who removed it, and the analysis to be conducted or 
reason for removal. 

7.24 If the samples have not been logged in yet and they need to be pulled in order to 
analyze short holding time parameters, the analyst taking the sample must use the 
designated logbook (Immediate Internal COC - Figure 14) to sign the samples out. 
Many circumstances lead to analysts having to pull samples before they are logged 
into the KIMS system. It is everyone's responsibility to ensure that all samples can 
be accounted for at all times. Failure to do so can create confusion and bottle 
necks for others trying to access the samples. Samples that are pulled before log-in 
must be returned to the designated bin in the sample receipt area. When the logbook 
for Immediate Internal COC's is used, the standard internal COC's do not have to be 
signed at a later date. The Immediate Internal COC Logbook must always be 
consulted if there is ever a question about whether an internal COC has been 
completed. 
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7.25 If a sample is not consumed by an analysis, return the remaining sample to its 
assigned storage location and enter the date and time returned on the laboratory 
internal chain-of-custody record. 

7.26 If analysis consumes the entire sample, indicate this on the laboratory internal chain
of-custody record. 

7.27 After the completion of all analyses, the original "left over" sample containers will 
remain in sample storage until their final disposal. Samples are held during this 
period for the purposes of retesting if required by a laboratory corrective action or by a 
client. Refer to the current revision of Katahdin SOP, SD-903, Sample Disposal, for 
details on final disposal of samples. 

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA 

Each thermometer used to monitor sample storage or cooler temperatures must be calibrated 
annually against a NIST traceable thermometer. The QAO is responsible for ensuring that 
the thermometer(s) are scheduled for annual calibration and for maintaining the calibration 
records. All other procedures and documentation listed in this SOP must be followed at all 
times. 

9.0 METHOD PERFORMANCE 

Not applicable. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

"Handbook for Analytical Quality Control in Water and Wastewater Laboratories," U.S. EPA 
EMSL Office of Research and Development, March 1979. 

Code of Federal Regulations 40, Parts 136 and 141. 

"Test Methods for Evaluating Solid Waste: Physical/Chemical Methods," SW-846 Chapters 1 
& 2, USEPA, Third Edition, including Updates I, II, IIA, and liB, III June, 1997. 

Katahdin Analytical Services, Inc., Environmental Health & Safety Manual, current revision. 
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SAMPLING AND PRESERVATION REQUIREMENTS 

PARAMETER - AQUEOUS MATRICES METHOD QUANTITY CONTAINER PRSV HOLD TIME 

GENERAL CHEMICAL ANALYSES 

Acidity 305.1 100 mL P,G 1,2 14 days 

Alkalinity-Manual Titrimetric 310.1 100 mL P,G 1,2 14 days 

Ammonia-Nitrogen with distill-Auto. Phenate 350.1 1 L P,G 1,3 28 days 

Ammonia-Nitrogen-Automated Phenate 350.1, 350.2 250 mL P,G 1,3 28 days 

Anions (CI, Br, S04, N02, N03) 300.0 250 mL P,G 1 48hr/28days 

Bicarbonate, Carbonate (see pH & alkalinity) calc. 

Biochemical Oxygen Demand-Carbonaceous 405.1 1 L P,G 1 48 hours 

Biochemical Oxygen Demand-Total 405.1 1 L P,G 1 48 hours 

Bromide 320.1 500 mL P,G 1 28 days 

Chemical Oxygen Demand-Manual Colorimetric 410.4 100 mL P,G 1,3 28 days 

Chloride-Automated Ferricyanide 325.2 100 mL P,G 1 28 days 

Chlorine, Residual SM4500-CI G 100 mL P,G 1,9 ASAP 

Chromium, Hexavalent SM3500Cr D I 200 mL P,G 1,9 24 hours 
SW7196 

Color, Apparent 110.2 100 mL P,G 1,2 48 hours 

Cyanide, Amenable-Spectrophotometric 335.1 250 mL P,G 1,5 14 days 

Cyanide, Total-Spectrophotometric SM4500CN C 250 mL P,G 1,5 14 days 
335.3, 335.4 

Dissolved Oxygen(Lab)-Membrane Electrode 360.1 500 mL G 1 ASAP 

Ferrous Iron - Colorimetric SM3500-Fe D 250mL P 1 24 hrs 

Fluoride with distillation, Potentiometric ISE SM4500F C/340.2 500 mL P only 1 28 days 

Fluoride, Potentiometric ISE 340.2 200 mL P only 1 28 days 

Free CO2 SM4500-C02 C 250mL P 1 24 hrs. 

Hardness, Total-Manual Titrimetric 130.2,SM2340C 250 mL P,G 4 6 months 

MBAS, Extraction-Colorimetric SM5540C 1 L P,G 1 48 hours 

Nitrate+Nitrite-Automated Cadmium Reduction 353.2 100 mL P,G 1,3 28 days 

Nitrate-Automated Cadmium Red.lDiazotization 353.2 100 mL P,G 1 48 hours 

Nitrite-Automated Diazotization 353.2 100 mL P,G 1 48 hours 

Oil & Grease-Total Recoverable, Gravimetric 
N-Hexane extractable material 1664 (2) 1 L glass only 1,11 28 days 
N-Hexane extractable material wI silica gel cleanup 

pH (Laboratory) 150.1 100 mL P,G 1,2 24 hours 

Phenolics, Total Recoverable-Manual4AAP 420.1 1000 mL glass only 1,3 28 days 

Phosphate, Ortho- Ascorbic Acid 365.2 100 mL P,G 1 48 hours 

Phosphate,Total 365.4 100 mL P,G 1,3 28 days 

Solids-Filterable Residue (TDS),Gravimetric180 160.1 250 mL P,G 1 7 days 

Solids-Nonfilterable Residue (TSS) 160.2 500 mL P,G 1 7 days 

Solids-Settleable Solids (SS) 160.5 1 L P,G 1 48 hours 
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SAMPLING AND PRESERVATION REQUIREMENTS 

PARAMETER - AQUEOUS MATRICES METHOD QUANTITY CONTAINER PRSV HOLD TIME 

GENERAL CHEMICAL ANALYSES 

Solids-Total Solids 160.3 250 mL P,G 1 7 days 

Solids-Total Volatile (TVS) 160.4 250mL P,G 1 7 days 

Solids-Volatile Filterable Residue (VDS) 160.1/160.4 250 mL P,G 1 7 days 

Solids-Volatile Nonfilterable Residue (VSS) SM 2540 F 500 mL P,G 1 7 days 

Specific Conductance-Wheatstone Bridge 120.1 100 mL P,G 1,2 28 days 

Sulfate-Turbidimetric 375.4 100 mL P,G 1 28 days 

Sulfide-Iodometric 376.1 500 mL P,G 1,7 7 days 

Sulfite-Titrimetric 377.1 500 mL P,G 1,9 ASAP 

Tannin/Lignin-Colorimetric SM 5550 B 100 mL P,G 1 7 days 

TKN-Auto Block Digest, Spec!. 351.2 100 mL P,G 1,3 28 days 

Total Inorganic Carbon 415.1 (2) 40 mL VOAvial 1 28 days 

Total Inorganic Carbon if with TOC 415.1 (2) 40 mL VOAvial 1 28 days 

Total Organic Carbon-Oxidation 415.1 (2) 40 mL VOAvial 1,3 28 days 

Total Organic Halogen 9020 500 mL Amber Glass 1,3 28 days 

Turbidity 180.1 100 mL P,G 1 48 hours 

ELEMENTAL ANALYSES 

Chromium, Hexavalent 7196/6010 500 mL P,G 1,9 24 hrs 

GFAA(Furnace) Elements SM 3113/200 500 mL P,G 4 6 months series 

ICP Elements 200.7/6010 500 mL P,G 4 6 months 

ICP MS Elements 200.8/6020 500 mL P,G 4 6 months 

Low Level Mercury 1631 500 mL G NA 90 days 

Mercury 245.1/7470 500 mL P,G 4 28 days 

GC ORGANIC ANALYSES 

BTEX & MTBE 602 & 8021 (2) 40 mL VOA vial 1,8,9 14 days(-) 

EDB, DBCP & 1,2,3-TCP 504.1 (2) 40 mL VOAvial 1,8,9 14 days(-) 

Extractable Petroleum Hydrocarbons MADEP/EPH (2) 1000 mL Amber Glass 12 14days/40days 

Formaldehyde 556 (2) 40 mL VOAvial 1,8,9 14 days(-) 

Fuel Oil in Water 8015Modified (2) 1000 mL Amber Glass 1,8 7days/40days 

Fuel Oil in Water ME HETL 4.1.25 (2) 1000 mL Amber Glass 1,8 7days/40days 

Gasoline in Water 8015Modified (2) 40 mL VOAvial 1,8 14 days 

Gasoline in Water ME HETL 4.2.17 (2) 40 mL VOAvial 1,8 14 days 

Glycols 8015Modified (2) 40 mL VOAvial 1,8,9 14 days(-) 

Herbicides 8151 (2) 1000 mL Amber Glass 1 7days/ 
40days 

Methane, Ethane & ethene RSK 175 (2) 40 mL VOAvial 1,8,9 14 days(-) 

PCB's (& Congeners) 608 & 8082 (2) 1000 mL Amber Glass 1 7days/40days 
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SAMPLING AND PRESERVATION REQUIREMENTS 

PARAMETER-AQUEOUS MATRICES METHOD QUANTITY CONTAINER PRSV HOLD TIME 

GC ORGANIC ANALYSES 

Pesticides 608 & 8081 (2) 1000 mL Amber Glass 1 7days/40days 

Pesticides and PCB's 608 & 8081/8082 (2) 1000 mL Amber Glass 1 7days/40days 

Purgeable Aromatics 602 & 8021 (2) 40 mL VOAvial 1,8,9 14 days(-) 

Purgeable Halocarbons 601 & 8021 (2) 40 mL VOAvial 1,8,9 14 days(-) 

Purgeables, Total 601 & 602 (2) 40 mL VOAvial 1,8,9 14 days(-) 

Purgeables, Total 8021 (2) 40 mL VOAvial 1,8,9 14 days(-) 

Solvents (Direct Injection) 8015M (2) 40 mL VOAvial 1 14 days 

Volatile Petroleum Hydrocarbons MADEPNPH (2) 40 mL VOAvial 11 14days 

GC/MS ORGANIC ANALYSES 

Acid Extractables-Priority Pollutants 625 (2) 1000 mL Amber Glass 1 7days/40days 

Acid Extractables-TCL 8270 (2) 1000 mL Amber Glass 1 7days/40days 

Base Neutral Extract.-Priority Pollutants 625 (2) 1000 mL Amber Glass 1 7days/40days 

Base Neutral Extractables-TCL 8270 (2) 1000 mL Amber Glass 1 7days/40days 

Drinking Water Volatiles - Low Level 524.2 (3) 40 mL VOAvial 1,8,9,10 14 days(-) 

PCB Homologues 680 (2) 1000 mL Amber Glass 1 7days/40days 

Polyaromatic Hydrocarbons 8270/8270 SIM (2) 1000 mL Amber Glass 1 7days/40days 

Semivolatile Extractables-Priority Pollutants 625 (2) 1000 mL Amber Glass 1 7days/40days 

Semivolatile Extractables-TCL 8270 (2) 1000 mL Amber Glass 1 7days/40days 

Volatile Organics 8260 (2) 40 mL VOAvial 1,8,9 14 days(-) 

Volatile Organics-Priority Pollutants 624 (2) 40 mL VOAvial 1,8,9 14 days(-) 

HPLC ANALYSES 

HPLC-Explosives 8330, 8332 (2) 1000 mL Amber Glass 1 7days/40days 

MICROBIOLOGICAL ANALYSES 

Coliform, Fecal SM 92220, SM 100 mL P,G 1,6 6 hours 92130 Mod. 

Coliform, Total SM 9222B 100 mL P,G 1,6 30 hours 

Coliform and E-coli, Total SM9223B/Colitag 100 mL P,G 1,6 30 hours 

E-coli SM9213D, 100 mL P,G 1,6 6 hours Colilert/Quantitray 

Heterotrophic Plate Count SM9215B 100 mL P,G 1,6 30 hours SIMPLATE 
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SAMPLING AND PRESERVATION REQUIREMENTS 

PARAMETER - SOLID MATRICES METHOD QUANTITY CONTAINER PRSV HOLD TIME 

GENERAL CHEMICAL ANALYSES 4 oz=100 9 

% Carbon 9060 mod. 40z Soil Jar 1 28 days 

Ammonia-Nitrogen-Automated Phenate 350.1 mod. 40z Soil Jar 1 28 days (1\) 

Anions 9056 40z Soil Jar 1 
48hrs to 28 days 

from slurry (1\) 

Cation Exchange Capacity 9081 40z Soil Jar 1 14days/7days (1\) 

Chloride-Automated Ferricyanide 9251/300.0 40z Soil Jar 1 
28days from slurry 

(1\) 

Cyanide, Amenable-Spectrophotometric 9012 40z Soil Jar 1 14 days 

Cyanide, Total-Spectrophotometric 9012 40z Soil Jar 1 14 days 

Fluoride, Potentiometric ISE 300.0 modJ340.2 40z Soil Jar 1 28 days (1\) 

Lime Equivalency 310.1 mod. 40z Soil Jar 1 28 days (1\) 

Nitrate+Nitrite-Automated Cadmium Reduction 300.0 modJ353.2 40z Soil Jar 1 28 days (1\) 

Nitrate-Automated Cadmium RedJDiazotization 300.0 modJ353.2 40z Soil Jar 1 48 hrs from slurry (1\) 

Nitrite-Automated Diazotization 300.0 modJ353.2 40z Soil Jar 1 48 hrs from slurry (1\) 

Oil & Grease-Total Recoverable, Gravimetric 
N-Hexane extractable material 9071 40z Soil Jar 1 28 days (1\) 
N-Hexane extractable material wi silica gel cleanup 

Organic Nitrogen-Auto. Block Digest.,Spectro. 350.1/351.2 mod. 40z Soil Jar 1 28 days (1\) 

pH (Laboratory) 9045 40z Soil Jar 1 24 hours (1\) 

Phenolics, Total Recoverable-Manual 4AAP Mod. 9065 40z Soil Jar 1 28 days (1\) 

Phosphate, Ortho- Ascorbic Acid 300.0 modJ365.2 40z Soil Jar 1 48 hrs from slurry (") 

Phosphate,Tot.-Auto Ascorbic AcidlBlock Dig. Mod. 365.4 40z Soil Jar 1 28 days (1\) 

Solids-Ash SM 2540 F 40z Soil Jar 1 28 days (1\) 

Solids-Total Solids CLP-CIP 40z Soil Jar 1 28 days (1\) 

Solids-Volatile Solids SM 2540 F 40z Soil Jar 1 28 days (1\) 

Specific Conductance-Wheatstone Bridge Mod. 9050 40z Soil Jar 1 28 days (1\) 

Sulfate-Turbidimetric 9036/9038 40z Soil Jar 1 
28 days from slurry 

(1\) 

Sulfide-Iodometric 9030 40z Soil Jar 1 7days from slurry (1\) 

Sulfide-Monier-Williams 40CFR-425 40z Soil Jar 1 28 days (1\) 

Sulfite-Titrimetric 
ASTM 

40z Soil Jar 1 24 hrs from slurry (1\) 
03987/377.1 mod. 

TKN-Auto Block Digest,Spectro. 351.2 mod. 40z Soil Jar 1 28 days (1\) 

Total Organic Halogen 9020/9021 40z Soil Jar 1 28 days (1\) 

Total Petroleum Hydrocarbons-Extraction, IR 9071 40z Soil Jar 1 28 days (1\) 

ELEMENTAL ANALYSES 

ICP Elements 6010 40z Soil Jar 1 6 months 

ICP MS ELements 6020 40z Soil Jar 1 6 months 

GFAA(Furnace) Elements 7000series 40z Soil Jar 1 6 months 

Mercury 7471 40z Soil Jar 1 28 days 
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SAMPLING AND PRESERVATION REQUIREMENTS 

PARAMETER - SOLID MATRICES METHOD QUANTITY CONTAINER PRSV HOLD TIME 

ELEMENTAL ANALYSES (cant.) 4 oz=100 9 

Chromium, Hexavalent 3060/7196 40z Soil Jar 1 30dys/24hrs 

GC ORGANIC ANALYSES 

STEX & MTSE 8021 (2) 40 mL VOAVial 1 14 days 

Explosives - HPLC 8330, 8332 40z Soil Jar 1 14days/40days 

Extractable Petroleum Hydrocarbons MADEP/EPH 40z Soil Jar 1 7days/40days 

Fuel Oil ME HETL 4.1.25 40z Soil Jar 1 14days/40days 

Fule Oil 8015 mod. 40z Soil Jar 1 14days/40days 

Gasoline ME HETL 4.2.17 (2) 40 mL VOA Vial 1 14 days 

Gasoline 8015 mod. (2) 40 mL VOA Vial 1 14 days 

Herbicides 8151 40z Soil Jar 1 14days/40days 

PCS's (& Congeners) 8082 40z Soil Jar 1 14days/40days 

PCS's in Oil 8082 40z VOA Vial 1 40 days 

Pesticides 8081 40z Soil Jar 1 14days/40days 

Pesticides and PCS's 8081/8082 40z Soil Jar 1 14days/40days 

Purgeable Aromatics 8021 (2) 40 mL VOA Vial 1 14 days 

Purgeable Halocarbons 8021 (2) 40 mL VOAVial 1 14 days 

Purgeables, Total 8021 (2) 40 mL VOAVial 1 14 days 

Solvents (Direct Injection) 8015M (2) 40 mL VOAVial 1 14 days 

Volatile Petroleum Hydrocarbons MADEPNPH (2)40 mL VOAvial 13 28days 

HPLC ANALYSES 

HPLC-Explosives 8330,8332 40z Soil Jar 1 7days/40days 

GC/MS ANALYSES 

Acid Extractables-Priority Pollutants 8270 40z Soil Jar 1 14 days/40 days 

Acid Extractables-TCL 8270 40z Soil Jar 1 14 days/40 days 

Sase Neutral Extractables-Priority Pollutants 8270 40z Soil Jar 1 14 days/40 days 

Sase Neutral Extractables-TCL 8270 40z Soil Jar 1 14 days/40 days 

Polyaromatic Hydrocarbons 8270/8270SIM 40z Soil Jar 1 14 days/40 days 

Semivolatile Extractables-Priority Pollutants 8270 40z Soil Jar 1 14 days/40 days 

Semivolatile Extractables-TCL 8270 40z Soil Jar 1 14 days/40 days 

Encore or Extruded wlin 48 
Volatile Organics - High Soil (>200 ug/kg) 5035/8260 

Please refer to similar sampler 
14 hrs. Analyzed wlin 

Table 6-2 or VOA Vial or 
soil jar 

14 days 

Please refer to 
Encore or 

14 or 
Extruded wlin 48 

Volatile Organics - Low Soil «200 ug/kg) 5035/8260 
Table 6-2 

similar sampler 
15 

hrs. Analyzed wlin 
orVOA Vial 14 days 

Volatile Organics-Priority Pollutants 8260 (2) 40 mL VOA Vial 1 14 days 

Volatile Organics-TCL 8260 (2) 40 mL VOA Vial 1 14 days 
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SAMPLING AND PRESERVATION REQUIREMENTS 

PARAMETER - SOLID MATRICES METHOD QUANTITY CONTAINER PRSV HOLD TIME 

RCRA - HAZARDOUS WASTE CHARAC. 

Corrosivity-pH 9045 4 oz Soil Jar 1 24 hours (1\) 

Ignitability-Flash Point (closed cup) 1010 4 oz Soil Jar 1 14 days (1\) 

Reactivity-Reactive Cyanide 7.3.3.2 4 oz Soil Jar 1 14 days 

Reactivity-Reactive Sulfide 7.3.4.1 4 oz Soil Jar 1 7 days 

TClP 

TCLP Extraction-Volatile Organics 1311 100 9 Soil Jar 1 14 days 

TCLP Extraction-Semivolatiles 1311 200 9 Soil Jar 1 14 days 

TCLP Extraction-Pesticides & Herbicides 1311 400 9 Soil Jar 1 14 days 

TCLP Extraction-Metals 1311 200 9 Soil Jar 1 28 days 

TCLP Analysis-Volatile Organics 8260 see above Soil Jar 1 14 days 

TCLP Analysis-Metals 6010/6020 see above Soil Jar 1 180 days 

TCLP Analysis-Mercury 7470 see above Soil Jar 1 28 days 

TCLP Analysis-Semivolatiles 8270 see above Soil Jar 1 7 days/40 days 

TCLP Analysis-Pesticides 8081 see above Soil Jar 1 7 days/40 days 

TCLP Analysis-Herbicides 8151 see above Soil Jar 1 7 days/40 days 

METHODS OF PRESERVATION 

1 = Cool at 4 Degrees Celsius 

2 = Settled 

3 = H2S04 to pH<2 

4 = HN03 to pH<2 

5 = NaOH to pH>12 

6 = 1 ml 0.1M Na2S203 or 1 10 mg pellet 

7 = 1 mIL 2NZnAc/l & NaOH 

8 = 2 drops 1:1 HCI 

9 = No heads pace 

10 = Na2S203, if chlorinated 

11 = HCI to pH < 2 

12 = 5 ml of HCl 

13 = 15 ml of methanol 

14 = methanol 

15 = sodium bisulfate 
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SAMPLE RECEIPT AND INTERNAL CONTROL 

FIGURE 1 

EXAMPLE OF STANDARD KATAHDIN CHAIN-OF-CUSTODY FORM 

~atant1in 
\. "., I I, \I ':! It, It I; " 

Client 

Address 

Purchase Ortier #I 

Bill (If different than above) 

Sample DeSCription 

)I~MENTS 

600 Technology Way 

Scmhorough. ME 04074 

To!, (lO7) 874-2400 

Fu! (207) T15-402.9 

Date/lime 
coll'd 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

I Contact 

City 

Pro). Name' No. 

Address 

o NOT INTACT 

Matrix No. of 
Cntrs. 

CHAIN of CUSTODY 
PLEASE BEAR DOWN AND 

PRINT LEGIBLY IN PEN Page 

Phone #I Fax # 

( ) 
State Zip Code 

Katahdin QUote # 

i I J i 

of 

I 

Relinquished By: (Signature) Date I Time Received By: (Slgnatura) _ I I j By: (Signature) I Date 'Time Received By: (Signeture) 

Mellnqulshed By: (Signature) Date I TIme -:::Re-ce-oiv-e-:Cd B=-y-: (--Sig-n-.t-ure-) --=RC-:eli:-nq--ui""-sh-edC--:B-y:--(S'-lg-na-tu-re-) -D.-te-' -TIm-e -Rece-IV-ed-B-y:-(S-;g-na-tu-re-) 

1- _ 
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EXAMPLE OF HOMEOWNER KATAHDIN CHAIN-OF-CUSTODY FORM 

~ 
600 Technology Way 
P.O. Box 540 
Scarborough, ME 04070 Homeowner Chain of Custody 

ANALYTICAL SERVICES Tel' (207) 874-2400 Fax' (207) 775-4029 

Client: Contact Phone: Fax: 

Address: City: State: Zip: 

Purchase Order #: Project NameINo.: E-mail: 

Billing Address (if different): 

Sampler (PrinUSlgn): Copies To: 

***Test results are for compliance and will be reported to the state (see statement below). yes no I Compliance samples must be received on ice. 

Lab Use Only II Work Order #: KAS Project Manager. Requested Services 

Shipping: UPS Fed-Ex Mail Drop-Off g:1j' » [ n " " ~ 
I § 

P 
;;: 

Sample(s) Received on Ice? Yes No Temperature if Iced: o· '" ~ What's Included in the a. en 
"'rn I Standard Test and the z-

FHAIMSH Test. Sample Description Date Time No. of 
+ I 
Z 

(Sample Identification andlor Lot #) Collected Collected Cntrs. 

Standard Homeowner 
Total Colifomnle-coli 

Nitrate, Nitrite 
Chloride, pH 

Hardness 
Copper, Iron 
Manganese 

Sodium 

FHAIMSH 
Standard plus 

Lead 
Turbidity 

Color 
Odor 

RelinquIshed By: I OalelTime: I Received By: I Relinquished By: I OalelTime: I Received By: 

Per the National Environmental Laboratory Accreditation Program (NELAP) Standards, Katahdin is required to accept samples that have been properly preserved. All 
sample containers provided to you have been properly preserved, but the proper preservation also requires samples to be received at <6 degrees celcius. The Safe 
Drinking Water Act regulations only require this for compliance samples (i.e., results that are submitted to the state). By circling no for compliance (above), you 
acknowledge that the samples described above are not for compliance purposes, and thus may not meet the temperature receipt requirements. 
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EXAMPLE OF FOOD/MICROBIOLOGY KATAHDIN CHAIN-OF-CUSTODY FORM 

~tahdin 
ANALYTICAL SERVICES 

Client: 

Address: 

Purchase Order #: 

Billing Address (if different): 

Sampter (PrinUSign): 

L 
11 II Work Order #: 

Shipping: UPS Fed-Ex 

Temperature: 

Sample Description 
(Sample Identification and/or Lot #) 

Relinquished By: ! DalefTime: 

600 Technology Way 
P,O, Box 540 
Scarbrough, ME 04070 
T I (207) 874 2400 F 20 e: ax: ( 

Contact: 

City: 

Project Name/No,: 

KAS Project Manager: 

Alrbill No,: 

DatefTime 
Collected 

I Received By: 

7) 775-4029 

No, of 
Matrix Cntrs, 

I Relinquished By: 

Chain of Custody 

Phone: Fax: 

State: Zip: 

E-mail: 

Copies To: 

Food & Microbiological Services 

'U iF '" 
en 

~ 
C'l 

;;- g .. fu' 

f m m ~ .g 

~ 
;;: "'-g 

~ ~ 
(f) 

~ I 
§ 

I DalelTlme: --I Received By: 

-

-

-
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EXAMPLE OF KATAHDIN SAMPLE RECEIPT LOGBBOK 

KATAHDIN ANALYTICAL SERV1Cl=S, INC. 

SAMPLE LOGIN 

Date Time· Date Time 
Received Received Logqedln Logged In. Work Orde Client . Initials 

SA 00.94 ' .. 

SA 0095 

. SA '0'096 

SA 0097 

SA d09S .. ' ':' 
SA .0099 

". SA 0100 

SA· 0.101 . . .....• 
SA 0102 

SA 0103 

SA 0104 

SA 01.05 
, . .. 

SA. .D106 ' ..... 

·SA 0107 '. . ';.', 

SA. 0108 

$A' (1109 

'. SA ". 0110. . ..... 
. SA. 0112' . 

. ' '. SA' 0.113 

• SA '. 0.1:14, ....... 
.. SA; 0115 

SA 0.117 

SA 0.118 '. 

.. SA 0.119 .... 
SA 0.120. ........ 

SA· ·0121 

.Sf>. 0.122 . 

SA . 0123 

SA ·0124 

Signed By:. ______ -'-__ Oate.: . ..,--___ _ 

Reviewed By: ________ _ 08te: __ ---',_-

0.00.0.0.0.4 
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EXAMPLE OF WET CHEMISTRY SHORTS AND RUSHES LOGBOOK 

o 
o 
o 
o 
o 
~ 

WET CHEMISTRY SHORTS & RUSHES 
HOLDING TIME 

Work Order ~ Earliest Earliest . Rush 
Sampling Sampling ----- ~. Parameters 

Client Date Time 

---

----

-------

--

--.-

---

-~-~--

---

Immediate 24Hr 

'" :::' ." 0 §; :Ii 0 it .. 

ecelpl a e: R . tD t 
48Hr 

tIl
n ~ .., Comments 

n tIl.., n Z ~ 0 ... I'l (Quick TAT, 
l 0 0 O~ 0 

~ ~ 
'tI '" .9: 

olE 015 g- O 0 

$- 'MSIMSD, 
p .... g; etc.) 
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TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL 

FIGURE 6 

EXAMPLE OF SAMPLE RECEIPT CONDITION REPORT FORM 

Katahdin Analytical Services, Inc. Sample Receipt Condition Report 
Client: KAS PM: Sampled By: ., 

Project: KIMS Entry By: Delivered By: 

KAS Work Order#: KIMS Review By: Received By: 

SOG#: I Cooler: -- of -- ~ DatefTime Rec.: 

Receipt Criteria Y N EX' NA Comments and/or Resolution 

1. Custody seals present I intact? 

2. Chain of Custody present in cooler? 

3. Chain of Custody signed by client? 

4. Chain of Custody matches samples? 

5. Temperature Blanks present? If not, take Temp (0C): 

temperature of any sample w/IR gun. 

Samples received at <6 DC wlo freezing? Note: Not required for metals analysis. 

The lack of ice or ice packs (i.e. no attempt to 

Ice packs or ice present? 
begin cooling process) may not meet certain 
regulatory requirements and may invalidate 
certain data. 

If not, has the cooling process begun (i.e. ice or 
Note: No cooling process required for metals 

packs present) and sample collection times 
<2hrs., but samples are not yet cool? 

analysis. 

6. Volatiles free of heads pace: 

I 
Aqueous: No bubble larger than a pea 
Soil/Sediment: 

I 
Received in airtight container? 

Received in methanol? 

I Methanol covering soil? 

7. Trip Blank present in cooler? 
I 

B. Proper sample containers and volume? 

9. Samples within hold time upon receipt? 

10. Aqueous samples properly preserved? 
Metals, COO, NH3, TKN, O/G, phenol, 
TP04, N+N, TOC, ORO, TPH - pH <2 
Sulfide - >9 
Cyanide - pH > 12 

* Log-In Notes to Exceptions: document any problems with samples or discrepancies or pH adjustments 



KATAHDIN ANALYTICAL SERVICES, INC. 
STANDARD OPERATING PROCEDURE 

TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL 

FIGURE 7 

SOP Number: SD-902-08 
Date Issued: 08/09 
Page 30 of 37 

IR THERMOMETER MANUFACTURER'S INSTRUCTIONS FOR CHANGING EMISSIVITY 

MODE Button Functions 
Your infrared thermometer measures 
Maximum (MAX). Minimum (MIN). 
Dillerenlial (DIF)". and Average (AVG)" lem· 
peratures Bach lime you take a reading. This 
data is stored and can be recalled wllh the 
MODE bullon (3) until a new measurement 
is taken. {See "Hold and RecaJl" for Informa
tion on how 10 recall slored data.} When Ihe 
trigger is pulled again, Ihe unit will begin 
measuring In the last mode selected. 
Pressing Ihe MODE button also allows you 
10 access Ihe High Alarm (HAL). Low Alarm 
(LAL). Emissivlly (EMS). Probe lemperature 
(PRB-only available when Ihe probe is 
connected). and Dala logger (LOG). Each 
time you press MODE. you advance through 
the mode cycle. The diagram shows the 
sequence 01 functions In the Mode cycle. 
Nole: PRB (probe) is only avaliable in Ihe 
MODE loop when the conlact probe is con-
nected to the unit. 

"DIF showslhe dHlerence between the maxi-
mum and minimum temperatures measured. fC\ 
.... AVG shows the average temperature read- ~ 
Ing for each time the trigger is pulled or the 
unit is locked on. 

Selecling a Function 
To Select Ihe MAX, MIN, DIF. or AVG mode. puli 

English 

the Irigger. While holding Ihe Irigger. press the MODE bullon (3) unlillhe appropri· 
ate code appears in the lower left corner of the display (E). Each lime you press 
MODE. you advance through the MODE cycle. The MODE cycle is shown above. 

English 

10 

Setting the High Alarm, Low 
Alarm, and Emissivity 
To set values lor Ihe High Alarm (HAL). 
Low Alarm (LAL), and Emissivity. pull 
the Irigger or press Ihe MODE bullon (3) 
to activate the display. Press the MODE 
butlan unlil the appropriate code appears 
in Ihe lower leH corner of the display (E). 
Use Ihe up and down keys (2) 10 adjust 
the desired values. To activale the alarms, 
press SET (1). To deactivate the alarms, 
press SET again. 

Using a Probe (PRB) 
Connect the probe \0 the input on 
the side altha unit (as shown). 
PAB automatically appears in the lower 
lell corner oltha display (E, below). The 
probe temperature is shown in the lower 
right part of the display. The current 
infrared temperature conlinues to show 
in Ihe cenler of the display (F). While Ihe 
probe is connected, you may still cycle 
through the mode functions by pressing 
MODE (3) . 

Note: PAB is only available in the MODE 
loop when a probe is connected to Ihe 
unit; Ihe probe temperature will not acti
vale the high alarm or low alarm. 
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TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL 

FIGURE 8 

EXAMPLE OF KATAHDIN SAMPLE FILTRATION LOGBOOK 

KATAHDIN ANALYTICAL SERVICES, INC. 

Sample Filtration Logbook 

Katahdin Sample No. Site 10 Filtration Requested By: Filtered and Preserved By: 

List Individually (Optional) IniUals Date Initials Date Time 

Reviewed and Approved by: Data: __ _ 

~097 0000001 
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MEASURED TURBIDITY AND PRESERVATION OF INCOMING SAMPLES LOGBOOK 

] 

] 

] 

1 
J 

J 
J 
I 
I 
I 
I 
I 

~ 
~ 

FIGURE , 

KATAHDIN ANALYTICAL SERVICES 

Measured Turbidity and Preservation of Incoming Samples 

~ .s CD 

.l!l 
III E >- m .. iii c 1= 

Measured c ~ c c 
KAS Lab .::- 0 0 

Turbidity .::- ." ." 
Sample 10 =a ~ 

.. 
(NTU) :e '6 i:: 

:e CD 

? IJI IJI 

? 
CD .. .. Ii:. Il. 

Wvlb7?7-tt4 t:?-:1- 2- /.:!..{'J-t??- 1.J..- 1"J..{/Q{06 1~/'II1J 
V -t0A- <p .Ie- I '/ I r I 

()vvJb 71.)<6· fA- 7'.~ b d \i' \lI Ii' 

\Nwo 77.{, - (4- ,.,. "f-" I ;l.,)p-q flt. I "J./i>O!06 (000 

wW6'l55'!A If· '12- 1;Z ,;,c..r. ~V' l';).I~·!D6 1600 

\JJw b'1i6b -(A l.w ,1 ~ -;r:-

$Ao~f·IA h.~2- I.;, ,;7 O,/o>J!Ul 111115 
.[,/lOO'J-tb· fA A. 7~ 1.)-47 Y V "IV 
SA-oo~7'{ll, t?, ;tc. /-5":01 'q ... 01/0';(0., ttl( 5 
jAOO'b"'b-IA /119.'" 1-6-""- 'tf ..J.,. ~ 

SAolto- \ A b.'/7 /- g-.g7 rv OI/DilD") /'/30 
(A: olo'{-i A .... J:L 1·~7. 

{I v -.J., 

Q"-4o/3';; -I A C).F2_ l-pY·&> t 1.91(01(07 170 0 

SAou.?·IA t? /'1 _if·p- ~. 0\ /1'b/07 0113 0 

sA-DJ-63 - fA 0·3'3 )./('4 II II-' IY 

15-40;),67' IA o.J () 1_J4..,,; 
, 

DI/~fo7 oq5o 
~Jto5/3 . ( "'\- 0.;:,11- '-.1). '0 l7 ~ 01/9';)./,,7 10 3 0 

CA0'316 -(Pr 1·70 ,_ -z:>---a \7 \.1/ 1911'dJ/o7 /.",,<; 

REVIEWED BY: DATE: 

QAQC206 

c 
~-m!'1. >-.. m 

~~ 
Il. 

{)n 

I 
~ 

D......, 
D.I"\ 

\l.-
0.1'1 
VI 

D-""? 
T 
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"-' 
j)/",\ 

{)/V\ 

1V 

J)-""1 

i 
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FIGURE 10 

EXAMPLE OF LABORATORY INCOMING SAMPLE INFORMATION SHEET (ISIS) 

KATAHDIN ANALYTICAL SERVICES, INC. - INCOMING SAMPLE INFORMATION SHEET 

CLIENT: ATTENTION: 

ADDRESS: 

TELEPHONE: FAX: 

OTHER CLIENT CONTACTS: 

REPORTCC: PM/SALES CONTACT: 

PO#: CLIENT ACCOUNT: 

KASQUOTE#: KIMS QUOTE #: 

PROJECT NAME: KIMS PROJECT REF.: 

SDG: APPLICABLE CERTIFICATION: 

RECEIPT DATE: MEANS OF DELIVERY: 

METHOD OR KIMS PRODUCT MATRIX 
#OF 

SPECIAL INSTRUCTIONS (I.E LIMITS, PREPS) SAMPLES 

SUBCONTRACT PARAMETER SUBCONTRACT LABORATORY 

QCLEVEL: EDD: 

RUSHNERBAL TAT: HARDCOPY TAT: 

HISTORY: 

OTHER: 



KATAHDIN ANALYTICAL SERVICES, INC, 
STANDARD OPERATING PROCEDURE 

TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL 

FIGURE 11 

SOP Number: SD-902-08 
Date Issued: 08/09 
Page 34 of 37 

EXAMPLE OF KATAHDIN WORK ORDER/LOGIN COC REPORT 

~ 
ANA.LYTICAL. SERV~CI!S 

KatahdinJl,n'al)1il;al :$lirvit:"e!; 

Login Chain of:yU,~tq~y:.~eport(lno1) 
JaQ, ~6,2007 ' 

03:5.1 PI.!\ ' ' 

Account:KA TAHDaal, Web , i:~~ih,lrtl~rn.i~~HJi1 
,~~y~l::; INSTRUCTIONS 
CHEC~NQ: 

Kalalidin Analytical Services 

Proj~Ct: 

Primary" Repo~Address: . 

Gllst;fr:i?6# 
C09,4E~ jEMPERATURE : nta 

, D5iJ~~YSERVICES' 
EDD'FO~MAT L~!ie Djmq~d 

Kl\i;ih~lriil11alytiCaI SeriiCes 
6,00 J'echnoi9gy Way 
P.O: BiJi,54a ' ' 

M.li:iLbATE 

'~~~J~~ NAME ~ Hoid,~g Bla~ks 
~i~~bRY.1Jst. ',' ",I 

qcarbOrouglj,ME 04.07.0 

Prip/lrY.lIJV:iJ.if;e.Ad(:Jrass: . 
Atcounfu payable 
Kaiahdhi Ni~ly,tical SerVices 
60.0 T';c~n,olcigy Way 

P:O.Box 540 
si:arborough,ME .04.07.0 

~::;~~t~~=: 

.~~~ p.~~JJ.pr 
.. ~q~~5! :.:5 ; S~~~f,l!l!1lMl 

M_a~-

f'.qUeD!J;S .? ~$l!ULl,.5ML 
, .. 

T0!i1/~allfJ?J~s: 2 

',~:~~i~~TRlicTiQNS 

.colI.~c~ 
pat~n:rITI\l. 

SDG'STACUS 

. Jlp(~ D.at~ (shO~~t) '. ~QtuQj·hi~·· 
. 9~:F'~( ... "'/: ,'~':.' . 

Ha~d-pa~ ($h.P';"';" 
~:~~ . 

. S~rtf~.~_~~~· 
2'0" 

.... ' .' 

'." 

.;':" 
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EXAMPLE OF LABORATORY INTERNAL CHAIN-OF-CUSTODY FORM 

Katahdin Analytical Services, Inc. 
Internal Cnstody Record 

EXTRACTIONS (AQ) Work Order #:. ___ _ 

Sample Numbers Involved Placed in refrigeration by: 
Initials 

Date 

Time 

Sample Numbers Analysis Removed Returned Consumed? 

Initials Date Time Initials Date Time Yes No 
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SAMPLE RECEIPT AND INTERNAL CONTROL 

FIGURE 13 

EXAMPLE OF REFRIGERATOR TEMPERATURE LOGBOOK 

KATAHDIN ANALYTICAL SERVICES, INC . 

SAMPLE RECEIPT WALK-IN TEMPERATURE LOG 

Corrective Action: Note in the "comments" column and notify the QAO or 
supervisor; document corrective actions taken and return to control. 

Thermometer Location Sample Receipl 
Wa[k~in 1 

Acceptance Criteria 2 to 6"C Comments 

Date Initials Temp ("C) 

C2.IL-Io. NOll,- ~·l 

0;..105/07 Pf,lI,11l 5·'6 
0')./06/0 ., uuJll1 5.'i' 
O?./b7/ti/ j)WI"'\. 5,'r 
O()'/05(Ci D vJ-"'! 3·0 

0;;'/0'112>7 Dwft\ "3, S 
D').IIJ./67 Dw-M ~r5 
0;;'/13/07 DWv""'I ~,S 

r 

OAOC303 0000002 
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SAMPLE RECEIPT AND INTERNAL CONTROL 

FIGURE 14 

EXAMPLE OF IMMEDIATE INTERNAL COC LOGBOOK 

KATAHDIN ANALYTICAL SERVICES, INC. 
INTERNAL CUSTODY RECORD FOR IMMEDIATES 

CLIENT PROJECT CLIENT ID &Jar WORK 
ORDER # 

ANALYSIS OUT date/time IN date/time INIT Consumed? 

I' U, 

'1 Z2- J [r'~] rY"j '/-v,-£ I/ij~ Illt-

yes 
C'iii:b 
yes 
<@" 
yes 
no 

yes 
no 

yes 
no 

yes 
no 

.. ~ 
c..'2V 

yes 
no 

yes 
®'l 

yes 
no 
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Please acknowledge receipt of this standard operating procedure by signing and dating both of the 
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STANDARD OPERATING PROCEDURE 

I acknowledge receipt of copy _ of document SD-903-04, titled SAMPLE DISPOSAL 
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Katahdin Analytical Services, Inc. requires strict adherence to specific procedures for the 
disposal of samples. The procedures are designed to categorize waste materials, provide for 
their safe and timely disposal and to ensure compliance with local and federal regulations 
pertaining to disposal of chemicals and environmental samples. Any other means of 
disposal not described in this SOP is prohibited without consent from the Katahdin 
Environmental Health & Safety Officer and/or the Katahdin Environmental Compliance 
Officer. 

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical 
personnel for the disposal of samples. These procedures apply to the disposal of all samples 
received or processed by Katahdin. Refer to the current revision of Katahdin SOP CA-107 
regarding the disposal of spent preparation and analysis reagents, standards, sample 
extracts, distillates, or digestates. 

1.1 Definitions 

Hazardous Waste - A "Solid Waste" which displays a hazardous characteristic or is 
specifically listed as hazardous waste. 

Solid Waste - Any discarded material that is not excluded from the definition of 
hazardous waste. 

Discarded Material - Material that is abandoned, recycled or inherently waste-like. 

Waste (State of Maine) -

• Any useless, unwanted, or discarded substance or material, whether or 
not such substance or material has any other future use. 

• Any substance or material that is spilled, leaked, pumped, poured, 
emptied or dumped onto the land or into the water or ambient air. 

• Materials which are used in a matter constituting disposal, burned for 
energy recovery, reclaimed, or accumulated speculatively. 

Ignitable Hazardous Waste - EPA Waste Code 0001 

• Liquids with a flash point less than 140°F or 60°C. 
• Solids capable of spontaneous combustion under normal temperature 

and pressure. 
• Ignitable compressed gas. 
• Oxidizers. 

Corrosive Hazardous Waste - Liquids with a pH less than or equal to 2.0 or greater 
than or equal to 12.5. EPA waste code 0002. 
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Reactive Hazardous Waste - EPA waste code D003. 

.. A material that reacts violently with water. 
s A material that generates toxic gases or fumes. 
e Explosives. 

Toxic Hazardous Waste - A material that exceeds certain concentration levels 
based on the toxicity characteristic leaching procedure (TCLP). See Figure 3 for the 
chemicals and concentration levels covered under this definition. 

Listed Wastes - Lists of chemicals that are considered hazardous based on the 
following criteria 

.. Virgin chemical or unused product. 
s Sole active ingredient. 
s Single substance spill debris. 

Listed wastes are divided into 5 subcategories 

CD F-wastes - Describe hazardous waste from non-specific sources 
usually containing halogenated and non-halogenated solvents. 

.. K-wastes - Describe hazardous wastes created by specific processes. 
CD U-wastes - Describe toxic or non-acute hazardous wastes. 
CD P-wastes - Describe acute hazardous wastes. (Note: Maine considers 

a material to be a P-listed waste if it contains 10% or more of any P
listed chemical. 

s State listed wastes - Maine lists any material with a concentration of 
greater than 50 ppm Polychlorinated Biphenyls (PCB) as a hazardous 
waste. 

Organics hit - A liquid sample containing greater than 1 mg/L of organic 
contaminants or a soil sample containing greater than 20 mg/kg of organic 
contaminants. 

1.2 Responsibilities 

Only designated analysts/technicians trained in these procedures may dispose of 
samples or analytical by-products. Each analyst or technician must be familiar with 
Katahdin Analytical safety procedures. Gloves, safety glasses, lab coats and/or other 
protective clothing must be worn at all times. 

It is the responsibility of the designated Katahdin personnel involved in the disposal 
of samples to read and understand this SOP, to adhere to the procedures outlined, 
to properly document their activities in the appropriate lab notebook and file the 
necessary manifests and reports to outside agencies in the required manner. Refer to 
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Katahdin SOP QA-805, "Personnel Training & Documentation of Capability," current 
revision. 

It is the responsibility of the Department Managers to oversee that members of their 
group follow this SOP, to ensure that their work is properly documented and to 
initiate periodic review of the associated logbooks. 

It is the responsibility of the Katahdin Environmental Health & Safety Officer (EHSO) 
to manage the proper classification and disposal of samples. Katahdin is 
responsible for regulatory compliance of Katahdin's waste storage areas (less than 
90 day storage). The EHSO ensures compliance of the waste storage areas with 
applicable state and federal regulations. The EHSO is responsible for providing the 
appropriate training to all individuals involved in the proper classification and/or 
disposal of samples. The EHSO is responsible for working with the Laboratory 
Operations Manager/Environmental Compliance Officer to help identify problems 
and assure resolution, to facilitate corrective action where needed, and to 
communicate unresolved problems and concerns to the Laboratory Vice President. 

It is the responsibility of the Operations Manager/Environmental Compliance Officer 
to oversee adherence to Katahdin sample disposal and hazardous waste practices 
by all laboratory groups under his/her authority, to help identify problems and assure 
resolution, to facilitate corrective action where needed, and to communicate 
problems and concerns to the EHSO and/or the Laboratory Vice President. 

It is the responsibility of the Laboratory Vice President to provide the necessary 
resources to meet the regulatory requirements of proper classification and disposal 
of samples. 

2.0 SUMMARY OF METHOD 

Not applicable. 

3.0 INTERFERENCES 

Not applicable. 

4.0 APPARATUS AND MATERIALS 

Not applicable. 
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5.0 REAGENTS 

Not applicable. 

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

Not applicable. 

7.0 PROCEDURES 
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7.1 Sample purging is the removal of samples from laboratory refrigerated storage. 
Sample storage areas where samples are removed (purged) from include wet 
chemistry, organic extractables, metals, volatiles, total organic carbon and soils. Wet 
chemistry, aqueous metals, organic extractables, total organic carbon, and soils can 
all be found in the walk-in refrigerator. Aqueous and soil volatiles can be found in the 
volatiles laboratory refrigerators/freezer. 

7.2 Samples are purged from storage, after analysis and reporting, on a routine basis to 
make room for incoming samples. Samples are to be kept in storage for a duration of 
30 days past the report mailed date. Some samples must be kept for 60 or 90 days 
beyond the report mailed date, depending on specific client requests and contracts. 

7.3 The first step in disposing of samples is to generate a disposal list. The disposal 
list contains sample analysis information stored in the Katahdin Information 
Management System (KIMS). The analytical data for the samples is compared to 
the hazardous waste criteria specified in 40CFR Part 261 and to local wastewater 
discharge criteria. Refer to Figure 4 for 40 CFR Part 261 Characteristic Hazardous 
Waste Criteria. Based on this comparison, the report displays information on the 
classification/category for disposal of each sample. The disposal report should be 
reviewed against the data reports for accuracy. Refer to Figure 2 for an example of a 
KIMS generated disposal list. The primary disposal categories listed in the report 
are: non-hazardous, high organics, high metals, flashpoint, high mercury, high 
PCBs, and high cyanide. Katahdin has established 14 waste stream profiles with a 
3rd party waste transporter/waste disposal firm for sample disposal based on these 
categories. As required, new or special temporary waste profiles are established 
based on the characteristics of samples. 

7.4 Sorting through samples and preparing them for disposal is a crucial quality 
checkpoint. Samples put into the incorrect waste stream could not only produce 
adverse environmental effects, but, could also interrupt the 3rd party's waste 
treatment efficiency, or endanger an individual handling the waste stream. 
Therefore, when sorting through samples pay close attention to which waste stream 
each sample falls into. 
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7.5 

SAMPLE DISPOSAL 

Once you are ready to dispose of the samples of interest (the oldest samples that 
have been purged), these samples must be sorted, logged, and the 
classificationlcategory (sample knowledge) information recorded. 

Sample storage times (as listed in section 7.2) and space should be taken into 
consideration when purging samples. It is important to make room for future 
samples, but to make sure that samples are not purged too early. Samples should 
be pulled from the walk-in or the volatiles refrigerators to make room for new 
samples. When purging, chose a section that needs extra space the most and 
remove the oldest samples. 

Safety glasses, nitrile gloves, lab coat, and a splash apron must be worn 
when handing samples during disposal 

7.6 Remove the designated purge samples from the shelf one by one and line them up 
on the countertop in the log-in area. Generally, removing two cartloads at a time is a 
good amount to purge at one time. For volatile samples in 40mL vials, 5 or 6 vial 
trays should be purged at a time. Samples should be lined up across the counter with 
the earliest sample to the left and building up to the right, organizing the samples 
according to work order and sample number. After the samples are lined up, they 
should be recorded in the Sample Disposal Logbook (SDL). Refer to Figure 1 for an 
example SDL page. The location the samples were removed from should also be 
recorded. Sample storage areas are recorded with the following designations: 

VOA (Aq) 
VOA (SL) 
M 
EXT 
TOC 
WC 
S 

Aqueous Volatiles(VOA) 
Solid Volatiles(VOA) 
Metals 
Extractables (Organic) 
Total Organic Carbon 
Wet Chemistry 
Soils 

7.7 The next step is to use the sample disposal list to determine the earliest release date 
of the reports and to determine each samples appropriate waste 
classification/characterization. As stated in section 7.3, the primary disposal 
categories listed in the report are: non-hazardous, high organics, high metals, 
flashpoint, high mercury, high PCBs, and high cyanide. 

Using the information from the KIMS disposal list, record the appropriate 
classification for each sample in the SDL. If multiple categories are identified as 
being present then a single category is selected as controlling. The order of 
precedence is PCB's, metals and then organics. If another scenario is found, the 
individual should bring it to the EHSO for a determination of the acceptable waste 
stream designation or a determination that it should be lab packed separately. 
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If samples have been sorted that have not been in storage for the 30 days beyond 
the release date (60 or 90 for certain clients), then these samples need to be placed 
back in storage and it should be noted in the SDL. 

7.8 As stated above, a sample may be categorized into a waste stream based upon the 
analytes it contains as determined by laboratory testing. In addition, many samples 
are also categorized as hazardous waste based upon the preservative that they 
contain. Since many samples contain preservatives, caution must be used when 
dumping samples. It is also important to ensure that the sample container is empty. 
This can be accomplished by holding the container upside down and shaking gently 
until liquid is no longer observed coming out of the container. 

7.9 Once waste categories have been determined and entered into the SDL, The 
following waste categories are disposed of as follows: 

7.9.1 Dumping non-hazardous samples (as determined by laboratory testing) 

Non-hazardous samples (non-preserved) are poured directly into the sink in 
the warehouse. 

Non-hazardous solid samples are disposed of with the general trash, which is 
picked up by commercial trash collectors and ultimately disposed of in a 
waste-to-energy incinerator. 

Sample containers from non-hazardous samples are disposed of with the 
general trash. 

7.9.2 Dumping Samples with high Organics (as determined by laboratory testing) 

Aqueous samples get dumped into waste stream "K". Containers are 
disposed of with general trash. Solid samples are placed into waste stream 
"I" with their containers. The disposal date is recorded in the SDL. 

7.9.3 Dumping samples high in metals, including mercury (as determined by the 
by laboratory testing) 

Aqueous samples get disposed of in waste stream "A". Containers are 
disposed of with general trash. Solid samples are placed in waste stream 
"L" with their containers. The disposal date is recorded in the SDL. 

7.9.4 Dumping Acidic Samples that do not contain any other hazardous waste 
constituents (as determined by the acidic preservative or by laboratory 
testing) 

Refer to section 7.10 below. 
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7.9.5 Dumping Basic samples (as determined by the basic preservative or by 
laboratory testing) 

Aqueous samples get disposed of in waste stream "NHi". Containers are 
disposed of with general trash. The disposal date is recorded in the SOL. 

7.9.6 Dumping samples with high PCBs (as determined by laboratory testing) 

Aqueous samples are disposed of in waste stream "Q". Containers are 
disposed of with general trash. Solid samples get disposed of in waste 
stream "F" with their containers. The disposal date is recorded in the SOL. 

7.9.7 Dumping samples with low flashpoints (as determined by laboratory testing) 

Aqueous samples are disposed of in waste stream "0". Containers are 
disposed of with general trash. Solid samples get disposed of in waste 
stream "I" with their containers. The disposal date is recorded in the SOL. 

7.9.8 Dumping samples with high cyanide (as determined by laboratory testing) 

Aqueous samples are disposed of in waste stream "NHi". Containers are 
disposed of with general trash. Solid samples should be set aside for 
labpack. The disposal date is recorded in the SOL. 

7.9.9 Miscellaneous Disposal (as determined by the preservative) 

Sodium Bisulfate: Sodium Bisulfate often comes in vials, but may also come 
in the 2-40z glass jars. Dump the Sodium Bisulfate out of the container into 
waste stream "A". There may be remaining soil left in the sample container. 
The soil's waste stream and dump date will be dictated by the SOL. The 
disposal date is recorded in the SOL. 

Methanol 1 Free Products: This often comes in vials, but may also come in 
the 2-40z glass jars. Dump the methanol out of the container into the mix
flammables accumulation. When this satellite accumulation container gets 
full it can be dumped into the "0" waste stream. There may be remaining 
soil left in the sample container. The soil's waste stream and dump date will 
be dictated by the SOL. Lastly, samples marked "free product" on the 
Katahdin sample 10 label can be dumped into the mixed flammables stream. 
The disposal date is recorded in the SOL. 

7.10 Pursuant to Maine DEP regulations, Katahdin has the necessary agreements, 
processes and documentation in place to neutralize samples without a license. 
Refer to the current revision of the Katahdin Environmental Health & Safety Manual 
for additional information. Generally, the following procedures are followed. 
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7.10.1 Samples that have been determined to be hazardous due solely to the 
corrosivity characteristic are neutralized using sodium hydroxide pellets. In 
the warehouse, samples are emptied into a five gallon heavy duty carboy to 
about 60% capacity. The carboy is kept in a secondary container. Sodium 
hydroxide pellets are added slowly to the carboy (about 5 grams at a time) 
and stirred with a long glass stirring rod. The pH is checked with pH paper. 

7.10.2 This process is continued until the pH is between 7 and 8. This normally 
takes about 30-40 grams of sodium hydroxide pellets, but may vary 
depending on the buffering capacity of the individual samples. 

7.10.3 The carboy is emptied into the sink in the warehouse. The tap water is run 
at the same time as the neutralized material is disposed of. An eyewash 
station and spill material is located at this sink. 

7.10.4 All neutralization activities are documented, including the date and time of 
neutralization, the name of the person doing the neutralizing, the amount of 
neutralized liquid discharged, details on the inspection of the drain area and 
the date and nature of any significant repairs or corrective actions. This 
documentation is maintained by the EHSO. Refer to Figure 5 for an 
example logbook page of neutralization documentation. 

7.11 Every 3 to 5 weeks a pickup of hazardous waste is scheduled with the 3rd party 
waste transporter/waste disposal firm. An inventory is faxed to the transporter 
summarizing the number of drums and waste streams/profiles. As required, a "lab 
pack" of expired chemicals or orphan samples is organized as necessary. A 
designated individual, with applicable Hazardous Waste (RCRA) and Department of 
Transportation (DOT) training, oversees the waste pickup and signs the hazardous 
manifests and land ban documentation. Within 7 days a copy is forwarded to the 
Maine Department of Environmental Protection (MEDEP) and the environmental 
agency in the designation state (if required by that state). Once the report is 
received at the disposal facility a copy is returned to KATAHDIN and the MEDEP. 

7.12 Prior to March 31 of each year, the laboratory prepares the Annual Hazardous 
Waste Report (i.e., MEDEP modified EPA Form 8700-13A) as required by MEDEP 
Hazardous Waste Management Rules. The complete report is reviewed by the 
Katahdin Environmental Compliance Officer and then forwarded to the following 
address: 

Maine Department of Environmental Protection 
Bureau of Remediation & Waste Management 
State House Station #17 
Augusta, ME. 04333 
Attn: Annual Hazardous Waste Report 
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On a daily basis, a designated individual performs quality checks in all hazardous waste 
storage areas. The daily check documentation is located in login. Any discrepancy is 
copied to the Operations Manager and the Katahdin Vice President for corrective action. 
Refer to the current revision of Katahdin SOP CA-107, The Management of Hazardous 
Waste as it Relates to the Disposal of Laboratory Process Waste, Reagents, Solvents & 
Standards, for more information. Refer to Figure 3 for a copy of the daily check 
documentation. 

9.0 METHOD PERFORMANCE 

Not applicable. 

10.0 APPLICABLE DOCUMENTS/REFERENCES 

USEPA Code of Federal Regulations, 40 CFR Part 261. 

Maine Department of Environmental Protection (ME DEP) Hazardous Waste Management 
Rules 

ME DEP modified EPA Form 8700-13A 
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Example Of Hazardous Waste Area Daily Check Documentation 
Characteristic Toxic Hazardous Waste and TCLP concentrations 
Example of Elementary Neutralization Logbook 
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EXAMPLE OF SAMPLE DISPOSAL LOGBOOK (SDL) 
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EXAMPLE OF KIMS GENERATED WASTE DISPOSAL REPORT 

SAMPLE DISPOSAL REPORT 

Query by: Login SA6S0l to SA70QO 
Date : lS-JAN-OB 

Sample SDG Status Mail Date Parameter Value 

qJ;<660S-1 NEED 12/02/07 

EQ)J5505 1 NEED 12/02/07 

SP:607 1 NEED n/1S)07 

SA660B-1 NEED 12/06/07 
ORG 1.17 MG/L (HIGH) 

SA660B-1 NEED 12/06/07 

SA660B-2 NEED 12/06/07 
AI>. 13 MG/KG (HIGH) 

SA6609 1 NEED n/26/07 

SA6609-1 NEED 11/26/07 

SA6610-1 NEED· 11/30/07 

SA6611-1 FCS-020 NEED 12/07/07 

SJI.6611-2 FCS-020 NEED 12/07/07 

SA6611-3 FCS-020 NEED 12/07/07 

SA6611-4 FCS-020 NEED 12/07)07 

SA66n 5 FCS-020 NEED 12/07/07 

SA6611-6 FCS-020 NEED 12/07/07 

SA6611 7 FCS 020 NEED 12/07/07 

SA6611-8 FCS-020 NEED 12/07/07 

SA6612-1 NSA-030 NEED 12/07/07 

SA6612-2 NSA-030 NEED 12/07/07 

SA6612 3 NSA-030 NEED 12/07/07 

SA6612-4 NSA-030 NEED 12/07/07 
ORG 1. 7073S MG/L (HIGH) 

SA6612-S NSA 030 NEED 12/07/07 
ORC;: 1. 0481 MG/L (HIGH) 

Page 24 of 99 
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EXAMPLE OF HAZARDOUS WASTE STORAGE AREA DAILY CHECK 

Week of: I -;;1 is .20 t)& 

ltemlDay: 
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CHARACTERISTIC TOXIC HAZARDOUS WASTE AND TCLP CONCENTRATIONS 

Chemical Name CAS Number Waste Code TCLP conc. liquid Equivalent 
conc. In Soil 

Arsenic 7440-38-2 0004 5.0 mg/L 100 mg/kg 
Barium 7440-39-3 0005 100 mg/L 2000 mg/kg 
Cadmium 7440-43-9 0006 1.0 mg/L 20 mg/kg 
Chromium 7440-47-3 0007 5.0 mg/L 100 mg/kg 
Lead 7439-92-1 0008 5.0 mg/L 100 mg/kg 
Mercury 7439-97-6 0009 0.2 mg/L 4 mg/kg 
Selenium 7782-49-2 0010 1.0 mg/L 100 mg/kg 
Silver 7440-22-4 0011 5.0 mg/L 20 mg/kg 
Endrin 72-20-8 0012 0.02 mg/L 0.4 mg/kg 
Lindane 58-89-9 0013 0.4 mg/L 8 mg/kg 
Methoxychlor 72-43-5 0014 10 mg/L 200 mg/kg 
Toxaphene 8001-35-2 0015 0.5 mg/L 10 mg/kg 
2,4-0 94-75-7 0016 10 mg/L 200 mg/kg 
2,4,5-TP (Silvex) 93-72-1 0017 1.0 mg/L 20 mg/kg 
Benzene 71-43-2 0018 0.5 mg/L 10 mg/kg 
Carbon Tetrachloride 56-23-5 0019 0.5 mg/L 10 mg/kg 
Chlordane 57-74-9 0020 0.03 mg/L 0.6 mg/kg 
Chlorobenzene 108-90-7 0021 100 mg/L 2000 mg/kg 
Chloroform 67-66-3 0022 6.0 mg/L 120 mg/kg 
o-Cresol 95-48-7 0023 200 mg/L 4000 mg/kg 
m-Cresol 108-39-4 0024 200 mg/L 4000 mg/kg 
p-Cresol 106-44-5 0025 200 mg/L 4000 mg/kg 
Cresol 1319-77-3 0026 200 mg/L 4000 mg/kg 
1,4-0ichlorobenzene 106-46-7 0027 7.5 mg/L 150 mg/kg 
1,2-0ichloroethane 107-06-2 0028 0.5 mg/L 10 mg/kg 
1,1-0ichloroethylene 75-35-4 0029 0.7 mg/L 14 mg/kg 
2,4-0initrotoluene 121-14-2 0030 0.13 mg/L 2.6 mg/kg 
Heptachlor 76-44-8 0031 0.008 mg/L 0.16 mg/kg 
Hexachlorobenzene 118-74-1 0032 0.13 mg/L 2.6 mg/kg 
Hexachlorobutadiene 87-68-3 0033 0.5 mg/L 10 mg/kg 
Hexachloroethane 67-72-1 0034 3.0 mg/L 60 mg/kg 
Methyl Ethyl Ketone 78-93-3 0035 200 mg/L 4000 mg/kg 
Nitrobenzene 98-95-3 0036 2.0 mg/L 40 mg/kg 
Pentachlorophenol 87-86-5 0037 100 mg/L 2000 mg/kg 
Pyridine 110-86-1 0038 5.0 mg/L 100 mg/kg 
Tetrachloroethylene 127-18-4 0039 0.7 mg/L 14 mg/kg 
Trichloroethylene 79-01-6 0040 0.5 mg/L 10 mg/kg 
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CHARACTERISTIC TOXIC HAZARDOUS WASTE AND TCLP CONCENTRATIONS 

Chemical Name CAS Number Waste Code TCLP conc. liquid Equivalent 
conc. In Soil 

2,4,5-Trichlorophenol 95-95-4 D041 400 mg/L 8000 mg/kg 
2,4,6-Trichlorophenol 88-06-2 D042 2.0 mg/L 40 mg/kg 
Vinyl Chloride 75-01-4 D043 0.2 mg/L 4.0 mg/kg 
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FIGURE 5 

EXAMPLE OF ELEMENTARY NEUTRALIZATION LOGBOOK 

Katahdin Analytical Services, Inc. - Elementary Neutralization logbook 

Date: >-'1-oCf Time: 
# of gallons 

neutralized 

5 

6 

Final pH 

(, 3> 

Condilian of drain and sink area 
before and after neutralizalion. 

Date: 3 -/0 -0 4 Time: I 3. '1..S 
# of gallons 
neutralized 

s 

5 

Final pH 

7 
6 

5 
s 
5 
7 

5 

Condition of drain and sink area I 
before and after neutralization. 

Analyst: G .~ 

Significant Repairs or Corrective Ac1ions 

Analyst: c--v 
Significant Repairs or Corrective Actions 

QAQC388 0000007 
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